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Spxond   Edition 


FfiRF.\v(iRn  TO   Till-:   Si.c'iM)    l-j>iri>'.\. 

']"1k'  rir^t  edition  of  tl:is  Irocluire  has  It.n--  since  l)een  exhausted. 
This  secop.d  e(htion  is  the  res]K)n>e  to  repeated  re(iue>ts  for  copies  oi 
these  lectures.  All  ].a])ers  appear  in  their  ori-inal  form  except  that^  of 
Dr.  Simon  idexner.  Director  of  th.e  Rockefeller  Institute  f-T  Medical 
Kesearch.  ddie  additions  in  t^us  paper  strikin-iv  point  out  the  r.Me  of 
animal  ex])eri!uentation  in  th.e  most  recent  triumph  of  medicine,  namelv. 
the  treatrueiu  .-f  dial)eies  with  iusulin.  Another  addiii.  n  is  a  paj.-r 
1,\  Dr.  p.lm  I-..  I-ind.  Senior  Assistant  I'hvsician.  ( iovernment  1  l<)>piial 
f.'-r  the"  Insane.  W'ashin-ton.  D  l\,  an<l  jirofe-nr  of  Psychiatrv  and 
Xeur.«1o-\  .  (  icMr-elMwn  I  'niver^itv.  Schoul  ..f  Medicine,  entitled  'A  ivi- 
sectinii  in  the  Study  <•{   Xervcus  and    Mental    1  )i-ea-es. 

]•'.  ii;r.\\  oi;i)  to  thk  l"ii:-r  1m)1  riox. 

To  st^e  life  steadih  and.  to  sfr  it  whole  is  the  ^erinns  duty  of  e\  ery 
true  pluh-Mpher.  And,  after  all.  wl'at  i>  philosophy  ^a\e  unadulterated 
coiuuK'n  <ense  amplitied.  and  systematized.  Hence  \onr  real  s^nsihl  ■ 
man  will  approach  the  subject  of  anin^al  e\]>erimentalion  dispas^mn- 
atelv  and  wei-h  it  in  its  pnpcr  relation  to  the  i^ood  .-f  the  human  race. 
I.et'him  diM'e.uard  these  prime  jx.stnlatcs  n\  s  imd  reason  and  he  ;s 
heade<l   .-^trai-ht    for  unhalanced   sentimentality  and   irrational   h>steria. 

The  stereotv])ed  aronments  advajiced  a-ainst  the  i-ra^'tice  of  annual 
experimentation  are  two.  to  wit.  hrutahty  and  tot:d  lack  of  demon. trahlc 
and  tan-ihle  resnlts  as  mi.<;ht  warrant  th.e  i>hvsical  j-ain  ..ccasi..ned 
f.>llnwin-  the  m.-t  clever  scientihcally  regulated  methods^  ot  vivisec- 
tion. It  is  the  mo(lest  i.uriM  se  of  thi>  hmchure  to  make  availahk-  Ut  the 
general  public  a  <lisc'u<si,  ,n  of  such  accusation,  and  the  i-ertineiU 
respon.ses  made  hv  ex])erien-ed  re.search  workers  in  a  >erie>  of  public 
lectures  oiven  under  the  aus-.ice^  of  the  (  ieor-etown  1 'niver^itv  >cliool 
of  Medicine  in  (  ki-ton  Hall  of  the  (  ieor-eiown  Tniversity  trom  March 
'2S  to  Mav  JC.th  of  the  }ear  nineteen  lumd.redi  and  twcntv. 

To  i^rofit  bv  the  content  of  these  pa-es  tl'e  reader  niust^  devest 
bin^.elf  <if  ever^'  j.reiudice  or  i-arti^aushii)  and  focus  his  attentK-n  n^^t 
on  feelm-  but  on  the  issue,  lie  nr^st  recall  that  onr  evnophile  tnends 
are  per<i^tentlv  <loo-matizin.2:  that  this  i.  a  m  .ral  (iuesti  m  and  then 
evaluate  our  ethical  ar-uments  a-aiust  theirs.  He  must  leirn  fiat 
their  ],erverted  coinmentarv  of  the  text  which  tell,  ot  the  hMuvs  nt 
medical  roearches  envoi vin-  animal  experimentation  belies  the  "rrun.al. 
Tie  must  read  into  this  text  the  salus  populi,  the  lex  Miprem  i.  1  h-u 
may  we  look  for  a  fair  jud.^ment. 

FR.\xeis  A.  TnXDMKF.  S.J.    Pii.n..  r.dit-r. 

Head  of  the  I)tt<i>'l»'^'"l  "I  I'iiys!"J.';iy. 

Gcori/ct.'Z.'H  Uniicrsity  School  of  MtdiiUiL. 
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A  MXDICATIOX  OF  AXIAIAL  EXPERIMEXTATIOX. 

Based  upon  the  zeork  of  the  Roekefeller  Institute  for  Medical  Research 

in  Ncii?  York. 

Stmox  Fr.ExxER,  ^r.D.,  Sc.  D.,  TM..  D. 


Xi 'te  of  the  I^ditor. — The  favor  and  eiuhii.sia.sni  with  which  tlie  lectures  of 
this  synii)()siinn  were  .i^encrally  received  by  our  audiences  have  pr()ni])ied  us  to 
extend  them  to  a  lari^er"  public.  The  introductory  dissertation  b\-  Dr.  Simon 
hdexner.  head  <  T'  tlie  Rockefeller  Institute  for  .Medical  Researcli  of  Xew  Y^rk 
City,  was  m^t  d.elixercd  from  manuscript,  and,  unfonunately.  r.o  c  nnplete  steno- 
grapliic  report  was  made.  'I'he  Doctor  left  unexjjectcdly  for  Europe  as  .\merican 
dck-gatc  to  the  hiternational  Convention  of  the  Red  Cross,  and  so  e\en  liis 
noti's  were  not  a\aihd)]e.  Tliis  digest  was  assembled  from  notes  as  jotted  down 
ti  r  thrir  own  use  l)y  I'niversity  students  in  attendance  upon  tlie  lecture,  sup- 
]»k-nienlfd  liy  relerences  to  Dr.  J'dexner's  publications,  and  it  is  ho[)e(l  repre- 
sents the  more  noteworthy  items.  It  is  offered  with  every  apology  to  Dr. 
1  k-xner. 

Idle  Lecturer  after  thankino-  the  Rector  of  the  Universitv  for  his 
com])limentar\-  reference  to  the  work  in  Preventive  ^^ledicine  of  the 
Rockefeller  Institute  for  Me<lical  Research,  expressed  satisfactioti 
that  the  creation  of  an  institution  for  the  study  of  medical  problems 
by  a  .i^reat  and  liberal  ])hilanthropi.^t  had  placed  him  with  his  co-workers 
in  a  laxorable  |)osition  to  acc(UU])lish  something  for  the  benelit  of 
mankind. 

1  he  lecturer  traced  the  (le\'el;)])ment  of  medical  science  from  its 
earliest  inception,  i^n'vini^^  an  account  of  the  methods  used  bv  medical 
men  to  i^^ain  knowledoc  of  diseases  and  oraphically  described  tlie  tran- 
sition fr(Mu  an  empirical  to  a  rational  basis.  The  result  (le])en(lin;.j^ 
principall}-  on  our  present-day  knowdedp:e  of  physics,  bioloQv  and 
chenu'stry.  lie  declared  that  at  the  ]:>resent  time  the  luedical  profession 
i<  better  e(|uio])e(l  to  dischari;-e  its  duties  to  mankind  than  ever  before. 
a  conditi(^n  larncdy  to  be  accredited  to  imj^roved  methods  of  attacking' 
me<lical  problems,  ddie  majcM"  portion  of  advances  m  scientific  tuedi- 
cine  havini^-  been  acc(  mplished  within  tJie  ]\ast  fiftv  vears. 

1  -r.  Idexner  explained  whv  the  i^ublic  should  be  informed  as  to  the 
work  and  methods  of  scientific  men  in  tlie  luedical  profession,  and 
explained  the  reasons  for  usiip^-  animals  to  study  disease.  lie  con- 
trasted the  methods  of  clinical  ()1)servation  at  the  bedside  of  the  patient 
with  the  present  method  of  sttidy  b\-  is  dation  of  the  causati\e  (^r!::^an- 
ism.  re])ro(ltiction  of  the  disease  in  animals  and  study  of  it  there.  He 
told  of  the  relative  proi:j:ress  of  medicine  in  the  last  fifty  years  as  com- 
pared with  all  preceding"  histor\\  Tde  declared  that  man's  employment 
of  his  inalienable  right  to  use  the  niaterial  thing-s  of  the  world  was 
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responsiMe  for  the  rapid  strides  in  medicine,  and  pointed  ont  that  in 
the  sckiticn  of  a  nnniher  of  (hfticnk  jirohlenis  the  scientific  niechcal 
investiiration  in  tlie  United  Staler  had  made  important  and  mo^t 
creditahle  ccnitrihntions. 

Dr.  Mexner  expressed  keen  rei^na-t  tliat  an  effort  sliould  he  made 
in.  the  loni^ress  ^>\  tlie  I 'nited  States  to  ])roliihit  experiments  n])on 
hvim:-  d'o-s  in  tlie  Di-trict  of  L'ohimlMa  < -r  the  Tt'rritorial  or  insnhir  pos- 
scssiniis  (.f  tlie  I'nited  Slates  as  contem])lated  h\  S.  1-J.">^.  which  l)ilh 
if  enacted  into  a  law.  w(  u1<l  he  a  seri.-r.s  1,1, ,w  to  the  i)ro-Tess  of  scien- 
tific medicine.  a>  mncii  of  onr  ].h\  >i> '!< '-^ical  knowledge  and  the  action 
of  drn^s  i>  hased  n])nn  rxperimer.t-  on  do,^s.  and  for  some  rx]>eriments 
no  other  animal^  can  I  e  suh>tiinted. 

Dr.  Idexner  de])recate<l  i-\ery  effort  i->  re-trict  tlii-  line  nf  re- 
search work,  in  view  («f  the  fact  that  anv  reiintahle  inve-ii-aior  takes 
spccia!  pains  to  prexent  nnnece->arv  -ntTerin-  1>\  the  admini>t!-ation  ol 
ane-thetics  or  opiate-,  and  the  prevt-ntiMn  ..f  crneltv  in  ammaU  is 
esi)eciallv  well  >afeL:nar<led  hv  la\\<  now  in  force  in  the  Di>trict  <•! 
Colnmhia.  lie  referred  to  diahetes.  a  di-ease  of  con^idrrahle  1  re- 
(inencv,  as  illustratin.i^-  tlu'  vahu-  ..f  ex].erinients  on  <1mo->  in  promoim- 
kiiMwded.s^e  "f  ihi-  im]M)rtant  disease  "f  man.  and  aN<'  in  c-ninhntm-j: 
to  its  hetter  therai)entic  control  nr  treatmrni. 

DlAl'.l.TES. 

In  no  department  of  Iniman  rnd,c'a\"r  has  a  f^^reater  and  more 
beneficent  victor\-  been  attaiiu-d  than  in  resi)ect  to  the  CMntr^'l  "t  dial  hv 
Ui)  mean>  infreiiiieni  disease  knf>\\  n  as  diahetes.  Wdiile  recor<ls  (.1  the 
disea>e  can  he  f« '11<  >\\aMl  iniu  th.e  Ion-  and  dim  ]ia-l.  knnwlrd.o-e  oi  \i< 
origin  and  |)reci>e  nature  i>  recent  and  lias  het-ii  -ecnn-d  \\li"ll\-  h\' 
means  of  animal  cxi^erimcnt.  And  to  animal  ex])erimrnl  wr  <.\\e  the 
recent  discoverv  of  in-nlin,  tlie  empli'Miicnt  cf  which  in  the  trratnu-nt 
of  diahetes  is  alreadx  s,,  >nccessfnl  tliai  the  disease  iiM-lf  may  he  said 
to  have  lost  it-  terri  'r-. 

I'recisc  kno\\le<l^^e  of  the  na.imc  .if  diahetes  dates  from  al).>nt 
11^90.  at  which  ti'iu'  iw)  <  irrman  in\  estii^ators  di-C(i\i-r(d  thai  ihv' 
«;iir"-ical  rcinowai  of  ihc  i)ancrea-  iiuariahlv  led  t<>  a  talal  diahrlcs  in 
animal>.  The  ])aiun-ea.s  wa-  alread.\-  l-imwii  l"  roiiMst  ot  iw.-  part>:  a 
glandular  j^art  jionrin.u"  il-  -ccreli  .ii  int(.  llu'  npjter  iiil<'stiiu-  in  or-ler  to 

com])lete   the   (h.^^estinn    of   the    f 1.    .'»nd    a.n"thi'r    pari,    anatomically 

mingled    with   the    fMrmer.   the    fnnctinn    nf    winch    ci.nld   only   he   coii- 
jectnre<l  n-  he  that  <-f  affecting  xhv  nlili/.ati<'n  cf  sugar  hy  \hv  hodw 

This  latter  it  pr..ved  to  he.  and  heforr  l-ii-  il  coiiM  he  -hown  that 
when  tlH--e  -ecMiid  -tnuinres— called  after  ilu'ir  di-coxercr  idands  "f 
Lan^crhan- — were  diseased,  diahetes  resnlte<l. 

ihit  no  immediately  practical  heiiefit  came  frnm  this  demonstra- 
tin:i       In  the  ir.eantinie.'a.s  de--  cnld  he  reiuUna-.l  diabetic  by  surgical 
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means,  a  way  was  opened  to  test  the  best  means  of  prolonging  the  life 
of  diabetic  animals,  and  to  experimental  studies  of  this  kind  we  owe 
the  improvements  in  the  dietetic  control  of  diabetes  in  man  made  by 
Dr.  Allen  and  others. 

All  this  ex]:)erimental  work  and  the  knowledge  derived  from  it 
was  to  j)repare  the  way  for  the  discovery  of  insulin,  the  active  secre- 
tion of  the  islands  of  Langerhans,  by  Banting  nearly  thirty  years  after 
the  fundamental  studies  were  made  revealing  the  relation  of  the  pan- 
creas to  diabetes. 

There  are  in  the  United  States  alone  in  round  numbers  about 
1,000. ()()()  ])ersons  suffering  from  diabetes  in  mild  or  severe  form.  In 
other  words,  the  disease  attacks  nearly  1  per  cent  of  the  population. 
Who  can  estimate  the  value  of  the  hope  and  the  restored  ha])piness 
l)rought  to  these  persons,  their  families  and  friends,  by  this  beneficent 
disco\ery?  As  with  all  such  advances,  the  fruits,  the  lienefits.  are 
permanent.  Xever  again  will  diabetes  haunt  as  of  yore  the  imagina- 
tion of  man.  His  genius  has  iTought  tlie  release,  as  it  has  brought 
other  blessings,  overcoming  the  eff'ects  of  unopposed  sinister  natural 
forces.  A  few  animals  humanely  experimented  upon  have  freed 
civilized  man  in  all  countries  and  for  all  time  from  a  frecjuent,  mortal 
disease.  C'an  an}-one  with  reason  and  judgment  question  the  pur]K)se 
for  which  the\-  were  used? 

Dr.  hdexner  stated  that  he  had  given  a  single  concrete  instance, 
but  tlie  instances  could  easily  l)e  multiplied,  through  which  the  h.enefi- 
cent  nsr  of  the  results  ot  experiments  on  animals  could  he  shown,  lie 
declart'd  that  by  animal  experimentation  we  have  not  onlv  l)enefited 
man.  hut  iiuestigation  into  the  disease  of  animals  has  led  to  the  eradi- 
cation of  many  of  the  diseases  of  animals  with  incalculable  economic 
returns.  (  )nr  knowledge  of  yellow  fever  would  prohahlv  have  been 
delayed  for  many  years  if  the  wan'k  of  the  Bureau  of  Animal  Industry 
of  the  I'nited  vStates  on  1\'xas  fever  had  not  been  done. 

Hie  Lecturer  em])hasized  the  imj^iortant  work  done  bv  the  Federal 
G(wernment  for  animal  industry,  all  of  which  involved  animal  experi- 
mentation, and  called  attention  to  the  Department  of  Animal  Pathology 
of  the  Rockefeller  Institute,  established  a  few  vears  ago  on  a  farm  of 
400  or  ."ioo  acres,  near  Princeton,  X.  J.,  with  laboratories,  stables  and 
other  appurtenances,  and  a  highly  skilled  scientific  staff  installed  for 
the  intensive  study  of  diseases  of  animals  themselves.  Could  the  eco- 
nomic wastage  caused  by  disorders  of  cattle,  poultry,  etc.,  be  con- 
trolled or  reduced,  the  cost  of  living,  now  such  a  matter  of  serious  con- 
cern, would  be  materially  diminished.  In  addition  to  diseases  oi  eco- 
nomic animals  we  have,  he  said,  a  real  interest  in  diseases  of  domestic 
animal  i^ets,  w  hich  are  themselves  the  victims  of  many  severe  and  fatal 
diseases,  such  as  distenijier  among  dogs.  The  study  of  this  disease 
by  the  experimental  method  is  not  only  indicated,  but  it  is  fair  to  say 
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that  it  \vc  learn  to  cnntml  distemper,  we  shmild  t1ir(nv  new  li^ht  on 
the  pneumonia  prob]e:n  ;  and  lie  was  tenijited  to  add  that  liad  the 
lower  animals  the  power  of  \-oiee.  the\  mi.^iit  well  ask  to  he  saved  from 
those  who  a])j)ear  to  l)e  their  friends. 

Contrasting:  the  ancient  n>e  of  drn,i;<  with  ilie  maniu'r  in  whici 
thev  are  em]»lnved  at  the  ])re<ent  time  he  showed  huw  their  specific 
acti<'n  has  heeii  determined  h\-  the  e:ni«]' >vment  of  animal>   for  ex])eri- 

mental  stndw 

r)e,i:innin<:  with  a  tribute  to  the  ]>iotieer  work  df  Pastein-,  T\r)ch 
and  other  piMiieer-research  workers,  the  lecturer  traced  the  various 
ste])s  in  the  develojiment  of  the  .i^reat  lirancli  of  hacteriolo,-\  that  em- 
Itraces  all  that  we  know  of  the  cause,  the  ])re\ention  and  treatment  ot 
all  infectious  di<ease<.  including-  serums  and  \  accine-.  and  ends  at  the 
present  time  with  the  researches  hy  Xo.L^-uchi  on  the  organism  of  yellow- 
fever.  As  an  instance  of  the  curative  j'owfrs  (.t  antitoxins  lu>  cited 
the  vast  reduction  in  m<»rtali!y  following-  the  emi)lo\ment  of  diphtheria 
antitoxin,  wliich  i<  now  le-s  tjian  one  (|Uarter  of  the  death  rate  hefoi-e 
th.e  introduction  of  th.e  antitoxin. 

CEKEP.Ko-Sl'IXAr     Ml  MNoiriS. 

• 

Dr.  Mexner  said  he  had  keen  asked  to  sa\   a   few  words  ahoiit  the 

henefit-    of    animal    ex])erimentation    in    relation    to    e])idemic    cerel)ro- 

spinal  menin^'iti-.     This  di-ease.  also  known  as  cerehro-si)inal  lever  and 

spotted  fe\er,  was  described  as  earl\-  as   l^n.",  and  has  ai>peared  in  e]'i- 

demic   form  at   varion-  intervals  in   luirope.   in   the   I  nitetl   States  and 

other  parts  of  the  .s^dohe.      llirsch   distributes  the  ejM'demic  occurrence 

of   this   disease   throu,i,di    four   ])eri<MlN,   namelv.    1  so:*-]  s:;(i.    l>n:-ps.'.\ 

!>.' PPn ■;.-,.    p^-it;   to   date.      in   the   tir^t   jieriod    it    ap])eared   in   isolated 

c])idemics  in  luirope  and  to  a  much  -reater  extent  in  the  rm'te(l  States. 

After  it<  primarv  ai)pearance  in    Massachusetts  in    l>i»<;.  according   to 

some  e]>idemoloi,nsts.  it  continued  throuuhont   Xew   I\n<^dand  in  various 

localities  for  the  next  ten  years.     Dnrin.L;-  the  secon.l  ])eriod  wides])read 

epidemics  occurre<l  in  bVance,  Italy.  Al-eria.  DiMimark  and  the  Tnited 

States:  duriuL^-  the  third   period  it  prevailed   in    luiro])e.   Asia,   Africa, 

South  America  and  the  TnUed  States.      Dnrini;-  the  last  i)erio(l  it  has 

been  speciallv  marked  in  ( iermany,  Italy  and  tlie  Tnited  States.     The 

disease  ])revailed   in  an  epidemic   form   in    lixil    and  continued   to  be 

more  or  le>s  active  until   11>H>:  since  then,  althou.^h  los  active,  it  has 

not  entirelv  disapjieared  and  became  al,^ain  active  durini;-  the  recent  war. 

The  ()r.<,^anism  causini::  this  disease,  thanks  to  animal  exi>erimenta- 
tion,  had  been  isolated  and  described  by  W'eischselbaum  in  iss;  under 
the  name  of  diplococciis  intnicclluhivis  mcu'nuiitidis  and  althou.^h  ])er- 
fectlv  familiar  with  the  cause  an<l  nature  of  the  disease,  the  niedical 
professii)n  was  helpless  in  the  way  of  treatini^  this  acute  infectious  dis- 
ease quite  fatal  in  its  tendency. 
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Dr.  Flexner  in  VM)\  durinp^  the  epirlemic  along-  the  Atlantic  sea- 
board and  from  there  inland,  studied  the  disease  at  the  Rockefeller 
Institute  and  pnned  by  inoculation  experiments  that  it  was  communi- 
cable to  animals.  This  was  an  enormous  step  forward,  for  it  ^ave 
him  a  basis  for  the  hope  of  bein<^  able  to  treat  the  disease  successfully 
by  means  of  immunized  serum.  The  work  was  done  on  monkeys,  an  I 
subsef|uent  experimentation  proved  that  not  only  could  the  disease  be 
rej)roduced  in  these  animals,  but  also  successfully  treated  with  immune 
senmi.  Later  this  treatment  was  and  is  now  bein.c:  used  in  the  treat- 
ment ot  cerebro-spinal  meniui^itis  in  man.  Dr.  Flexner  said  that  ?•"> 
monkeys  had  been  used  in  this  work.  ( It  has  been  estimated  by 
Professor  Welch  and  other  com])etent  critics  that  before  this  method 
of  serum  treatment  was  employed,  out  of  everv  one  hundred  ]iatients 
seventy-five  died,  while  under  the  serum  treatment  the  mortalitv  has 
been  reduced  from  seventy-five  to  twenty-five  per  cent.  It  is  not  .c:en- 
erall}'  known  that  th.is  demonstration  based  upon  animal  experimenta- 
tion is  re-^arded  as  one  of  the  most  important  contributions  ever  made 
to  scientific  medicine  and  has  secured  for  Dr.  Flexner.  the  Rockefeller 
Institute  and  American  medicine  a  place  of  honor  in  the  medical  world. 
—  I^ditor.  )  ,  ' 

roLIOMVELTTLS. 

Dr.  Flexner  recalled  the  work  of  the  Rockefeller  Institute  with 
reference  to  the  etioloijy  and  patholoqy  of  poliomyelitis,  popularly 
kiK wn  as  infantile  ]>aralysis.  and  ex])lained  how  they  had  been  able  to 
[ransmit  the  disease  from  monkev  to  moid<ev  throuf?h  the  secretions  of 
the  nasal-] )haryni;"eal  mucous  membrane  and  thus  secured  important 
inlormation  as  to  the  mode  of  transmittin.q"  the  disease.  He  said  in 
])art  :  In  the  Ihiited  States  we  are  beconn'nii'  increasinglv  familiar  with 
epidemics  of  jxjliomyelitis.  Prior  to  1!)0T  infantile  paralysis  was  a 
rare  disease  in  this  country  ;  since  then  it  has  prevailed  fitfully  every 
summer  and  autumn,  and  in  one  notable  instance  at  least  also  in  the 
winter  season,  claiming  victims  by  the  score  or  hundred,  until  in  IIHG 
an  outbreak  of  im])recedented  severity,  with  its  center  of  violence  in 
Xew  ^'ork  State.  swe])t  o\er  a  considerable  number  of  States.  Our 
kne.wledg'e  of  poliomyelitis  has  gTown  since  W'ickman's  epochal  clinical 
studies  puhlish.ed  in  PH)T.  Thanks  to  animal  ex]:)erimentation  we  are 
in  possession  of  precise  information  covering-  essential  data  with  reg^ard 
to  the  nature  of  the  inciting-  microorg^anism,  notwithstanding-  its  very 
minute  size,  and  al^o  concerning'  the  manner  in  which  it  leaves  the 
infected  or  contaminated  body  within  the  secretions  of  the  nasopharynx 
chiefiv,  and  gain  access  to  another  human  being  bv  means  of  the  corre- 
sj)onding  mucous  membranes  and  ap])arently  in  no  other  way.  More- 
over, the  inciting-  virus,  so  called,  up  to  the  present  time  and  notwith- 
standing- many  and  assiduous  efiforts,  has  not  been  detected  apart  from 
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the  infected  or  merely  cnntaminated  human  ^)e^n^^  and  there  is  there- 
fore no  fonndation  in  ascertained  fact  for  an  a>sumi)ti(»n  that  the 
viru-  is  convex  etl  to  persons  otherwise  than  ])y  other  persons  wlio 
har])or  it. 

O'XTROL     OF     YF-I.I.oW     Ff.VFK     F.PTTn-MlC?. 

A<  an  examj^le  of  the  manner  in  whicli  an  eoidenn'c  (h->ea<e  mav 
l)e  eradicated  lie  iM'ietlv  related  the  historx  of  the  con(incst  of  yellow 
fever  and  e\i)re>-ed  hi>  -ati-faction  that  llie  can>al  (.r-ani^m  had  heen 
diM^>\erc(l  1  efore  the  complete  di>a])pearance  of  the  soonr-e.  If  >o,  it 
will  ])e  the  tn'M  (h-e:ise  to  so  disa]']K-'i''  >'ii^"'-'  recorded  hisinry. 

Wf  no  lon-er  fear  m-IIou  te\fr  in  \ew  N'ork.  Thiladelpliia  and 
other  Xorthirn  districts  of  the  I'nitr  1  States  in  which  t..rmerly  it 
was  a  ^eri-r.^  jie-t.  claimin-'  \i,-tii^i>  I'V  the  ilion>an<N.  We  arc  now 
snfficientlv  inf'.rmed  <  a'  th.e  conditions  of  its  ori-'in  and  spread  to  mani- 
tain  etTective  safe-nards.  The  e\  c  rthreatenini;  hotheds  of  vdlow 
ivvvv  at  Havana  and  in  T.ra/il  are  now  under  control,  and  can  lie 
kept  >o  if  we  d^^  not  rr';ix  oit  \i-ilance. 

Trior  to  \hv  he.i^-inn.in-  of  the  present  centnrv  vellow   fe\er  wa-  n 
prril    l^ecan^e   no   mir-   kn./w    tlic   cx.-ict    ronditi  mis    fawnani:   its    s]>rra.l. 
In  I'.i""  a  CMnimi<-i'>n  of  ofVicers  from  the  I 'nitcd  States  Army,  hcadc  1 
hv    Dr.   Walter    \<vvA,   witli    Dr..   Jamr>   ^irroll.   je-c   W.    ha/eir   and 
Ari-tides  A^ratn^nte  went  to   Havana  where  thr   U'wv  llonndied.   and 
made  a   ^eriVs  of  .^^tn.lie-  :tnd.   ranu-  to  t'-r  ronchiMon   tl'at    tlirre  mn^t 
],v  a  ]i\in--  or-ani^ii  in  the  hloud  <.f   \rllM\v-fr\cr  ].;ilirnt.  in  tlie^earlv 
(lay.  of  thf  -li.rase.     They   found  th,-t   a  n^o^innio  conld  act   as   nitcr- 
niediarv  in  convevin-  the  disease.     Thev  did  not  sp.-ire  \hnu-v\\v>,  and 
followin-   t^a-   hite  of   a   ]>nroos,.ly   infrctrd   mo..|nito.    Carroll   lKM-;ime 
ill  ,,t  xHDw   fever,  while  1. a/ear  died  after  a  ^h.^-rt  ilhiess.     Kecd  .lird 
in    l'.Hr>.  and  hi^  memory  lixc  in   the  -rrat    Walter    \<vvi\    Hospital   at 
Wa-hinulon.      I'rom   this   kiK-wlrd-e   of   tlie   mos(|ui-o   a.   a   c-irricr   of 
yellow   tVver  it  hecamr  clear  that  the  wav  to  jMVM'nt  the  si, read  n\   the 
disease  was  either  hv  keepin--  the  mos.pnto   from   patic-nts  in  tlir  carlv 
sta-es  Ml  their  illnos  throu-h  ])roper  >crccnin-  of  witidows  and  <ln.)rs, 
or  hy  killini,^  and  d.csirM'.in-  their  hree<lin--  places.      \11  tlu-v  mcasnres 
were   api'li^M   in    H^ivana   hv   (ieneral   Dor-as.      Tlu-v    havr    ^ince   hmi 
practictM  in  W-v  (  )rlean-.  \'vra  Druz  an<l   K'io  de  Janen'o. 

In  tlu'  Southern  Stat^-s.  howe\er.  whiU'  the  old.  aimless  and  lari^ely 
futile  stru-ules  a,<,^ain>t  the  di-ea.se  when  onct-  it  had  -ained  a  to,.thol<l 
can  nevt-r  come  a-ain.  there  i<  always  the  liahilitx  of  c-tly  and  mcreas- 
inir  local  onthreaks  so  lon.i,^  as  permanent  ne>ts  ,.f  the  disease  exist  in 
countries  with  which  direct  social  or  economic  intercourse  is  main- 
tained. The  everthreatenini;-  hotheds  of  xcllow  fever  at  Havana  and 
in  r.razil  are  now  in  c<.ntrol  and  can  he  kept  so  at  the  price  of  intelhoent 
and  unremitting  vigihmce.     But  here  and  there  in  Mexico  and  South 
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America  and  on  tlie  west  coast  of  Africa  it  still  lurks  un,c:uarded.  Tt  is 
the  aim  of  the  International  Health  Board  of  the  Rockefeller  Founda- 
tion to  discover  and  clean  uj)  the  remainino^  lurkinc;-  places  for  c^erms 
of  this  disease,  along  the  lines  already  inaugurated  in  the  fight  against 
hookworm  and  the  eradication  of  malaria  in  different  parts  of  the  glohe. 
At  the  re(|uest  ahout  a  year  and  a  half  ago  from  Fcuador  for  counsel 
and  assistance  in  solving  the  prohlems  of  vellow  fever  at  Guayaquil,  the 
Rockefeller  h^)un(lation  and  the  Rockefeller  Institute  cheerfully  sent 
Cieneral  (lorgas  and  his  associates  of  the  International  Health  I'oard  to 
study  conditions  in  that  country.  The  Commission  was  accompanied 
hy  Dr.  Hideyo  Xoguchi.  the  accomi)lishe(l  Japanese  hacteriologist.  ori 
the  statY  of  the  Rockefeller  Institute  for  Medical  Research.  Dr.  Xo- 
guchi apart  from  his  command  of  cultural  technifpie  and  great  patience 
was  also  well  accpiainted  with  a  disease  called  infectious  jaundice, 
which  resemhles  \-ellow  fever.  It  is  one  of  the  diseases  whose  origan 
has  on]\-  recenth-  heen  traced.  The  inciting  germ,  called  Lcl^fnsMra, 
is  a  spiral  motile  organism,  parasitic  in  rats  and  other  animcils.  In 
insanitar\-  places  fre(piented.  l,y  the<e  animals  it  may  gain  access  t;)  the 
hodits  of  humans  and  incite  serious  and  fatal  disease.  X'oguchi  suc- 
ceeded in  inducing  in  guinea  pig<  l.\-  tr.msfcrence  c\\  a  small  (piantity 
of  the  hlood  of  \e]low-fe\  er  patients.  sym])toms  comparcahle  with  \el- 
1(  \\  fcxt-r  in  the  human  race.  The  hlocd  of  these  experimental  ani- 
maD.  w  hicn  con\e\ed  to  other  guinea  piii^.  produced  the  same  diseasvX 
and  in  this  infected  guinea  pig  1)1o(m|,  a  minute  organism  resem])ling 
the  Lcp((>shra  oi  infectious  ianndice  w:is  detected,  ^'oung  dogs  a'.id 
monke\s  were  also  found  to  he  susce])til)le  to  inoculation  with  yellow 
fe\er  hlood. 

Xognchi  also  succeeded  in  cultivating  from  the  hlood  at  first  of 
his  artificiallv  infected  pigs  and  then  of  man  a  living  organism  which 
he  carried  through  manv  successive  generations  in  his  ctdture  tuhes, 
and  fr(  in  which  hv  inocuation  he  could  induce  the  identical  fatal  dis- 
ease in  the  guinea  pig.  X'^oguchi  called  this  germ  "Leptospira  ictc- 
roidcs."  Work  is  now  heing  carried  on  l)y  animal  experimentation 
for  the  solution  of  unsolved  prohlems,  including  the  perfection  of  a 
suitahle  serum  for  this  disease.  It  is  hoped  this  work  will  l)e  entirelv 
successful  and  prove  a  hlessing  to  mankind. 

CoXTl^ol.    AX!)    M.\X.\r.EMEXT   OF    OtIIER    FinDEMIC    DISEASES. 

On  this  important  topic  Dr.  Flexner  reviewed  our  knowledge  of 
e])idemic  diseases  and  the  i)ractical  hygienic  measures,  hased  on  this 
knowledge,  which  have  heretofore  heen  ai)plied,  or  which  in  the  ordi- 
nary course  of  events  may  he  applied  with  a  reasonable  hope  of  pre- 
venting the  spread  of  these  epidemics.  The  Lecturer  expressed  the 
hope  that  hv  a  careful  review  of  what  has  been  accomplished  in  the 
past  we  mav  form  a  judgment  of  the  efficiency  of  such  measures  and 


arri\'e  ]i(>ssil)l\  at  uvw  noiiii^  (if  xicw  frMin  which  to  launcli  a  more 
(k\-ivi\c  attack.  (  hr.  incxiicr  iV  cxi^lcntly  a  >taiich  advocate  of  the 
doctrine  that  (hsease  ^<^enns  have  their  orii^in  s(  .mew  licrc.  and  >cientitie 
medicine  demand-^  that  ah  e]ti<lenncs  mu-t  lie  tiacetl  l)ack\vard  to  their 
starting  jniint.  and  wlu-n  fonnd  the  ori-inal  ^ct'dl  ed>  mn->t  lie  ^tamjied 
(lit.  In  -ii]>])ort  of  thi>  doctrine,  which  i>  now  jiractically  a])|)hed  1>y 
tile  Internation.'d  lleaUh  T.oard  .'f  the  Rockefeller  J- oiiiKkition.  he 
si'oke  in  I'.'irt  a^   fM!I..w>>:      I'"ditor.) 

KeL;ardin-  ejwdemic  (h-^ea-e^  in  L^enei'al  w  t'  a~>-nmr  tiic  intnMlnc- 
tion  fr-m  witliout.  and  n^iially  frcni  a  distant  l-'calitx-  .•!  a  >])ecial 
kind  of  iir-ani-m  whicli  i>  lieM  direcilv  re-i»oiiM'  le  f..r  tlie  ei»idennc 
en^nin^'-.  In  tlie  ca-e  of  inhuenza  wide  di\  er.i^aaiees  of  opinmn  re- 
<'-ar(Hii<'-  th.e  nature  of  ilir  incitini;  nncrooi-L;ani>!n>  anu  t::e  mann.er  ot 
infection  ^till  ].re\ad.  'Idle  reason  for  the-e  ditteia-nce-  ai'e  -e\eraL 
l,ut  the  nio.t  imjiortant  periiaj'^  relate-  to  th.e  conim-n  oNei-\atioii  ..! 
the  manner  .'f  v,)read  i-r  att;ick  of  tlu-  disease.  W  hile  other  ci^idenncs 
]>roceed  from  lad  to  v.t.r.M-.  with  at  lea-t  pro^re-»i\e  increaM--^  o,t  ni- 
ten-itv.  imli'.en/a  -eeni-  ti)  overwhrhn  commnnilie-  o\er  e\  en  wide 
stretcher  <'f  territ-rx  a>  h>  a  -in-le  -tnpeii.hai-  hlow.  While  m  the 
one  case  the  -ra.lnally  acceleratin-  rate  of  spc-rd  nf  exteiiMoii  mav 
le  taken  to  indicate  ]K-r>Miial  c-n\e\ance  of  tlie  ].r..\okinir  microorgan- 
ism: in  the  other  ca<f.  the  >n«hlen  wide  on>et  appear-  to  le  ihc 
verv  negation  of  perx'iud  coinnninication. 

Hence   the   invokin-"   of   ni>  ~tc-rion>   inthieiice-.    the    re\i\al    oi    the 
roticn  ^^i  mia>m  aii<l  -iimlar  a-encie-.  to  account   for  thi-  ].]icn<  .meiion. 
Indeed,  the  pul  lie  mind  in  Lcneral  lend,.  n-vU  rr:vV\\\   to  ^uch   fornile>s 
eonce]>t-.    f-r   the    rea-on    that    there    -till    resides    in    the    ma-s    <.i    tlie 
|)eople   a  lar.-e  uneradicated   re-i<Uu-   "f    MUH-r-tili' mi   re-ardin-  di-ease. 
One  d^e-  not   nee<l  to  |. ..  ,k   far  (.r  to  di,^-  dee])  to  unco\cr  the  -lUrce^of 
this  sui.er>tition.     We  have  only  recently  emerired  from  a  I'a-t  in  wluch 
knowled-e  of  the  ori.^in  <.t   dj-^ea-e  wa-  -cant.  an<l  -nch   \  irw  -  a-  were 
comnionlv    held    and   exploited    were    nio-tlv    fall.-iciou-.      It    i-.    iirleed, 
\er\-    receiuK-.    if    the   transformation    i-an    le    -aid    to    he    peru-ct    e\eu 
now.    that    the    medical    ]'rofe»ion    a-    a    whole    has    h^eu    CMm],letclv 
emancipated.      All    tlu>    i>    verv    tar    from    hcin-"    a    matter    of    remote 
importance  onlv.  -iii.-e  in  the  enM  tlu-  -nccessful  ini].— itioii  of  sanitary 
rei.uilation-  iin'olve-  wi-le  cooi'^'nitiou.   and  until  tlu-  majority    of  indi- 
vidual- compo-in-  a  comnumity   i>  hrou-lu   to  a    fair   U-\el   oi    under- 
-tandiir-  of  and  helief  in  the  mea-ure-  j.rop.i.-ed,  .-eriou-  and  .-n>tained 


en 


dea\or  t-  eiiforci-  th.em  i-  scarcely  to  he  expected, 


T\FUi:xz.\. 


Xo  Vsetter  instance  of  a  communicahU-  di-ea-e  could  jierha'p-  he 
in\(4Nrd  than  inthu-nza  to  exorci-e  the  fal-e  idea  of  the  my.-terious 
ori'dn  of  epidemic^,     d'o  dwell  -olely  on  the  -ndden  and  overwlielmin;.,^ 
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Stroke  of  the  disease  is  to   wholly  overlook  the   significant   incidents 
that  precede  the  mass   infection,  because  they  are   of   such  ordinary 
nature  and  lack  the  dramatic  quality.     Accurate  observers  noted  lon.:^ 
a.^o  that  inlluenza  in  its  epidemic  form  did  not  constitute  an  exception 
to  the  common  rule  rei^-arding  epidemic  diseases,  which  are  obviously 
associated    with   persons   and   their  mii^rations.      Wdiat   the   early   stu- 
dents made  out  by  tracing-  the  e])idemic  backward  to  its  point  of  de- 
])arture  more  moclern  observers  have  confirmed  by  carefully  kept  rec- 
ords, often  ge()gra])hically  compiled,  as  in  the  excellent  instance  of  the 
.Munich  records  co\  ering  tlie  epidemic  of   is,s9-!)'i,  wdiich  can  now  be 
sup])lemented    by    a    number   of    similarly    constructed    records    of    the 
epidemic   just   ])assed.     These   records  show  convincingly  a  period   of 
invasion  during  which  there  is  a  gradual  rise  in  the  number  of  cases 
to  culminate,  within  a  jx-riod  variously  estimated  at  from  one  to  three 
weeks,  in  a  wides!)read,  so-called  "ex])losive"'  outbreak  of  the  disease. 
It    ha])])en-   that   the   early   cases   of   influenza  tend   not   to   be   severe, 
chietU    because  the>-  a.re  rarely  attended  by  jmeumonia  and  hence  are 
fre(|uentlv   mistaken,  and  the  confusion   in   diagnosis  is  resolved   only 
wdien  the  full  intensitv  of  the  epidemic  is  realized.      In  the  meantime 
rich  o])p()rtunity  has  lieen  afforded  for  the  free  and  unrestricted  com- 
mingling  of   the   sick   and    well,   of    doubtless   healthy   carriers   of   the 
inciiin-  agent  and  others,  until   so  high  a  degree  of  dissemination  of 
the  i-rovoking  microorgani.-m  has  been  secured  as  to  expose  the  ^entire 
susce])tihle   element   of  the   ])o]nilation.   wdiich   happens  to  be  large,   to 
an  alnu.-t  -imultaneou<  res])onse  to  the  effects  of  the  infecting  microbe. 

Deductions  of  like  im])ort  can  be  drawn  from  the  geographical 
mo\c-ment-  (  f  an  iiuhienza  ejiidemic.  In  luistern  Russia  and  1  urke- 
stan  intlueiiza  s]»reads  with  the  ])ace  of  a  caravan,  in  luirope  and 
Am  rica  with  tlie  -peed  of  an  ex]  res.-  train,  in  the  wairld  at  large  witn 
the  rapiditv  of  an  (<cean  liner:  if  one  iM-oject  forward  the  outcome 
of  the  means  of  intercommunication  of  the  near  future,  wa_'  may  ])-.-e- 
dict  that  the  next  pandemic,  sh.ould  one  arise,  will  extend  with  th.e 
velocity  of  an  airshi]). 

It  i>  desirable,  in  the  interest  of  clear  thinking,  to  carry  this  con- 
sideration of  the  characteristics  of  e])i(lemic  influenza  a  step  further. 
A  feature  of  the  epidemic  disease  of  particular  significance  is  th.e 
tendencv  to  recur:  that  is.  to  return  Xo  a  stricken  region  after  an  i:Uer- 
val,  usuallv  of  mouths,  of  relative  (juiescence.  Thus  the  beginnings 
of  the  last  ])andemic  in  Western  Kuro])e  and  the  I'nited  States  have 
been  traced  to  sporadic  cases  ai)])earing  in  A])ril,  May  and  June,  pos- 
sibly even  earlier  in  certain  i)laces,  while  the  destructive  e])idemic 
raged  during  September,  October  and  Xovemlier  of  15MS.  The  dis- 
ease also  prevailed,  more  or  less,  in  the  United  States  during  101!)  and 
aiiain  during-  the  ])resent  year.  The  epidemic  of  IDb^-l!)  cost  more 
in  a  few  months  in  human  lives  than  were  killed  during  the  live  years 
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duration  of  the  .ic:reat  war.  The  statistics  from  India  alone  sliow 
sometliinj^  like  I),im )(),()( mi  deaths.  In  this  countrv  llie  estimates  so 
far  have  varied  from  (ioO.dOd  to  sod.noo,  and  you  can  carry  that  pro- 
portion around  the  world. 

There  are  \er\'  i^ood  reasons  for  l;elie\inL:  that  influenza  is  not  in 
itself  a  serious  disease,  hut  that  its  sinister  character  is  ^i\en  1)\-  the 
remarkahle  frefjuencv  with  which  it  is  followed  in  ])articular  instances 
by  a  concomitant  or  secondarv  pnemnonic  infection,  to  which  the 
severe  effects  and  hi'^h  mortality  are  traci-ahle.  Xow.  it  is  tin's  hii^h 
incidence  of  pneumonia,  the  product  of  invasion  of  the  res])iratory 
origans  with  ])acicria  commonlx  ])re>eiU  on  the  u])per  res])irator)-  nni- 
coiis  memhraneS' — streptococci,  pnenmococci.  siapliv  looocci.  Pfeitters 
bacilli,  and  e\rn  mcninL:(  »cocci — that  >iamp  the  recurrent  waves  uf  the 
epidemic  w  illi  ii>  had  name. 

If  we  com])arr  the  jineumnnic  connilicati'^ns  nf  inihienzn  with 
tho>e  that  aro-c  in  tlie  cant<»nments  in  ]'.M1-1>.  fn-^t  as  attt'n'iant>  of 
measles  and  later  as  an  independent  infection,  w  i-  note  Mnnu'-li;itel)' 
that  in  hoth  in>tances  the  se\  ere  efiVct>  rnid  hii^h  latahtie>  aro^e.  not 
froni  hacteria  hroUL^Iu  or  imjio^ed  from  \\iihoi:t.  l)in  tr. 'in  tli^'U-  i-ei>re- 
sentatixes  which  are  commonl\-  resident  n]»on  the  memhranes  of  the 
nose  and  thiro:it  in  health.  Whatever  w c  max  ha\c"  to  learn  of  th,e 
microorL:ani>m>>  in(hjci'i;^'  mea^le^.  ^till  nn'li-eM\aTe<l.  ai!<l  oi  intluenza. 
still  under  disjiute.  and  tlieir  mode  of  in\a-ion  in  the  ho(iy.  no  one 
woidd   ([\ie>tion    that    ilie   hacteria   inducing-   pn.einnonia    are   ])ersoiially 

borne. 

Renewed  >>tudv  h\-  the  ex])erimental  nietlio(l  (,f  die  succes>i\e  epi- 
dennc  wa\t>  of  in'hien/a  >ince  l!'li>.  ha^  \  ielded  to  Mortors  <  )1it-ky  and 
(dates  of  th.e  Rockefeller  In-titute  a  niiniite  1  aclerir.m  winch  inltills 
manv.  if  not  all  the  re(|nirements  of  the  microhic  incitiuL:-  a^ent  of 
influenza.  Shemld  proent  hopes  and  exjx'Ctations  in  thi^  rei^ard  ])e 
fulfilled,  we  shall  look  forward  more  confidently  to  a  mea>ure  oi  con- 
trol, should  anotluT  epidemic  arise,  than  in  the  ca>e  oi   past  epidemics. 

Sxixi'i'Tococcrs    P.\KrMo\i  \. 

Tn  discussini^:  this  subject  the  lecturer  pointed  out  that  durinii"  the 
winter  of  ll»K-ls  there  occm-red  in  several  localities  within  tlie  I  nited 
States,  and  al>o,  htn  in  a  le>s  dei^ree.  in  h'rance,  at  lea>t  a  i^n'eat  increase 
in  the  incidence  of  a  tvpe  of  ])neinnonia  which  ])revi()usly  had  been  \er\- 
infreciuent.  It  ap])ears  abo  that  the  greatest  mimher  of  cases  and  of 
fatalities  arose  in  the  Tnited  States  in  the  miiitarx  cantonments;  tliat 
the  disease  first  ])revailed.  as  alreadx  stated,  as  secondary  ])neum mia 
fc:>llowin^  measles:  hut  before  lon.i;'  the  severity  of  the  infection  was 
such  that  cases  of  primary  streptococcus  pneumonia  lie.L^an  to  arise. 
Moreover,  at  this  juncture  the  disease  spread  from  the  military  to  the 
civil  populations.    The  nature  of  the  microdrij^anism  inducing;  this  form 
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of  epidemic  pneumonia  is  indicated  in  the  name  which  the  disease  has 
come  to  bear.     The  difficulty  in  this  instance  has  not  been  in  findin.^ 
out  the  inciting-  microbe,  but,  rather,  in  differentiating  the  streptococci 
responsible  for  the  epidemic  disease  from  streptococci  possessin^r  the 
ordinary    pathoi^enic    properties    or    even    from   those    of    saprophytic 
nature  so  commonly  present  on  the  upper  respiratory  mucous  mem- 
branes   without   provoking  widespread   disease.      However,   numerou.s 
studies  of  the  bacteriology  of  this  e|)idemic  of  pneumonia,  at  distinct 
and  often  widely  remote  cantonments,  involving  much  animal  experi- 
mentation, showed  that  the  microhic  incitant  was  in  almost  every  in- 
stance streptococcus  hoiiolyticiis.     Moreover,  because  of  the  wide  oc- 
currence of  the  e])idemic  pneumonia,  this  type  of  streptococcus  could 
be  found  in  normal  throats  and  as  a  secondary  invading  micro()rganism 
in   the   lungs   in   cases  of  ordinary   lobar  pneumonia.     Thus   far   very 
little  progress  has  been  made  in  the  classification  of  streptococci,  which 
from  a  cla>s  a])parently  even  more  heterogenous  than  the  ])neumococci 
and  will  invohe  much  arduous  ex]x^rimental  lal)oratory  work. 

W  ith  these  various  a)nsi(lerations  Ix'fore  us  we  may  now  discuss 
the  fpiestion  of  the  efticiency  of  our  imblicdiealth  measure  in  diminish- 
ing the  incidence  of  epidemic  diseases.  It  is  evident  that  in  diseases  in 
which  the  inciting  micnx'h-ganism  enters  the  body  l)y  way  of  the  air 
passai^^'s,  although  not  necessarily,  as  in  ]X)liomyelitis.  directly  injuring 
those  ])arts.  ]n-otection  is  not  to  be  secured  by  a]:»])lying  sanitary  meas- 
m-es  on  a  wide  scale  to  an  extraneous  and  inanimate  source  by 
which  the  inciting  microorganism  enters  the  l)ody  by  way  of  the  air 
dejecta  of  t\])hoi(l  patients,  or  even  to  inferior  animal  species  such  as 
the  mos(|into  or  the  rat.  which  act  as  intermediaries  in  ccjnveying  the 
germs  of  vellow  fever  or  of  infectious  jaundice:  but  it  is  alone  to  be 
attained  hv  methods  of  personal  hygiene,  applied  on  the  individual  scale 
of  safeguarding  one  ])erson  from  another,  the  most  difficult  of  all 
hvgienic  regulations  to  enforce. 

As  a  residt  of  animal  experimentation  in  epidemic  poliomyelitis 
we  mav  t"airlv  claim  that  we  are  in  possession  of  the  essential  facts 
which,  if  widelv  applicable,  sliould  enable  us  to  control  the  spread  of 

that  disease. 

l^pidemic  diseases  in  the  connnonly  acce]ited  sense  have  fixed  lo- 
(..^|-]ons — tlie  so-called  ei)idemic  liomes  of  the  diseases.  In  those  homes 
they  sur\i\e  without  usually  attracting  s])ecial  attention  often  over 
long  ]U'rio(ls  of  time.  Ihu  from  time  to  time,  and  for  reasons  not 
entirely  clear,  these  dormant  foci  of  the  e]ndemics  take  on  an  un- 
wonted activity,  the  evidence  of  which  is  the  more  frequeiU  appear- 
ance of  cases  of  the  particular  disease  among  the  native  ])oimlation, 
and  sooner  or  later  an  extension  of  the  disease  beyond  its  endemic  con- 
fines, ddms  there  are  excellent  reasons  for  beHeving  that  an  endemic 
fi)cus  of  ])oliomyelitis  has  been  established  in  Xorthwestern  Europe 
from  which  the  recent  epidemic  waves  have  emanated. 
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Siniilarh  tlu're  are  excellent  reasons  fcr  re-ardin^-  ilie  endemic 
home  of  intlnenza  to  l)e  I'lastern  Iun-o])c.  and  in  particular  the  horder 
rei^Mon  between  Russia  and  Turkestan.  Many  recorded  epidemics 
ha\e  been  shown  more  or  less  clearly  to  emanate  from  that  area,  while 
the  epidemics  of  recent  history  have  been  traced  there  with  a  hi^h 
de.q'ree  of  conclusiveness.  From  this  eastern  home,  at  interxals  ot  two 
or  three  decades,  a  mii^ratini;  epidemic  influenza  he.i^dns.  mo\  ini^-  east- 
ward and  westward,  with  the  .^Teater  velocity  in  the  latter  direction. 

Xow.  >ince  the  comhattinir  of  the>e  two  epidemic  diseases,  when 
tliev  become  widelv  and  sexerely  pandemical,  is  attended  witli  ^ncli 
\ery  ^reat  <lit¥icu]tv  and  is  of  <uch  dubious  success,  and  this  notwith- 
standintr  the  prodii^ious  p)ul»lic-health  coiite-t^  wliich  are  wai:e(l  ai^ainst 
them  in  wliich  the  advantages  are  all  in  t"a\or  of  tlie  invadin.^-  micro- 
or,^^anismal  host^.  it  would  -eem  a>  it'  an  elTort  ol'  central  rather  than 
periplieral  control  nuiihi  be  wortli  di^cn-^ion.  Accordin-"  to  this 
])roposal  an  etYort  at  control  amounting-  e\i'n  to  exentual  eradication 
of  the  di-ea^es  in  the  re,L;ions  of  their  endemic  ,sur\ival  should  be  under- 
taken, an  etYort.  indeeil,  not  occasional  and  inten>i\el\-  spa-nrndic.  as 
duriuL;-  the  pandemical  excursions,  but  continuous  o\er  relatuelv  loUiT 
]>eriods.  in  th.e  hope  tb.at  the  seed  beds,  as  it  were,  ot  tlu'  diseases 
might  be  destroyed. 

That  such  an  etYort  at  the  eradication  of  a  serious  epidenu'c  dis- 
e.'ise  may  be  carried  throu-h  successfully  the  experience  with  \ellow 
fever  alamdanth  proves.  In  attackini:  the  disease  the  coiubat  was 
not  |)Ut  otY  until  it<  e])idemic  spread  had  begun  and  until  ut'W  territory, 
such  as  Xew  <  hdeans,  Jacksonville,  Mem])hi<.  etc.,  ha<l  been  invaded; 
liut  the  attack  wa<  mad"e  on  its  source-  at  Havana,  ranama.  and  now 
r,uaya(iui1,  to  which  endemic  ])oints  the  exteiiMon  into  new  an<l  neu- 
tralterritorv  had  l)een  traced.  Such  a  plan  is  now  in  process  of 
elaboration  by  the  Rockefeller  Institute. 

Fxrt-.iMi  Ai.iTis  Li.TiiAi^iiir  \. 

Another  disease  that  demands  animal  experimentation  .and  inten- 
sive studv  is  lethargic  encephalitis,  apparently  only  recently  introduced 
in,  and  alreadv  widely  distributed  through,  this  country.  It  is  highly 
desira1)le  that  the  main  facts  known  should  be  given  ])ublicity  ;  and  it 
mav  l)e  well  that  the  ex].erience.  gained  with  poliomveliti-.  may  serve 
us  in  dealing  more  etYectivel\   with  the  encephalitis  peril. 

It  appears  that  the  first  cases  of  that  disease  recognized  in  the 
United  States  occurred  in  the  winter  of  HMS-l!).  In  contradistinction 
to  epidemic  ])oliomyelitis.  there  is  no  reason  to  sup])ose  that  this  ei)i- 
demic  attection  of  tlie  central  nervoUs  system  ever  before  existed  in 
America.  The  ]>oint  is  an  important  one.  At  i)resent  the  disease  seems 
to  lie  widely  distributed,  as  cases  have  l)een  reported  from  many  States. 


It  is  ]:)ossihle  to  trace  the  cases  of  lethargic,  or  epidemic  encephal- 
itis, now  arising  in  this  country,  to  an  outbreak  which  occurred  in 
\'ieima  and  neighboring^  parts  of  Austria  in  the  winter  of  1!)!^.  I  be- 
cause of  war  conditions,  knowledge  of  this  unusual  disease  did  not  at 
once  reach  Western  Europe  and  the  United  States :  but  nevertheless 
cases  of  the  disease  occurred  in  England  and  France  in  the  early 
months  of  IDF^.  and  in  America  about  one  vear  later.  Iloth  in  Austria 
and  in  bjigland.  in  which  countries  the  first  cases  were  observed, 
res])ectivelv.  in  eastern  and  western  Europe  the  disease  was  first  mis- 
takenlv  attributed  to  food  intoxications.  In  Austria  the  early  cases 
were  ascrilied  to  sausage  ]')ois(niing :  in  hjigland  to  l)otuh"sm  arising 
from  rarious  f(K>ds.  This  error  is  not  j^erhaps  as  remarkable  as  mi'^ht 
at  tirst  ai)i)ear.  In  the  first  ])lace.  both  criuntries  were  laboriu'^-  under 
un])rece<lented  conditions  of  food  shortage.  ]:)reserved  foods  were 
em])lo\ed  on  a  scale  never  l)efore  e(|ualed,  and,  of  course,  waste  and 
refuse  were  reduced  to  a  minimum.  Furthermore,  an  early  sMuntom 
of  this  encei)halitis  is  third-nerve  paralysis — giving  rise  to  di])lopia, 
ptosis,  etc. — which  hap])ens  also  to  be  an  early  symptom  in  certain 
forms  of  food  ])oisoning  and  notable  in  botulism.  Ultimatel}'.  in  both 
ccuntries  the  notion  n\  food  origin  l)ecanie  untenable,  and  the  <lisease 
was  recognized  as  arising  independently  of  diet  and  other  usu.al  con- 
dition <  of  life,  and  came  to  be  viewed  as  ])robal)ly  of  micro! lic  origin 
and  of  conununicable  nature. 

It  is  now  sufficiently  obvious  why  tlie  ]K)pular  naiue  of  "sleej^ng 
sickness"  has  been  applied  to  this  malady.  The  disease  is.  of  course. 
wholh  distinct  from  African  slee|)ing  sickness,  wdiich  is  a  trypanosomal 
infection  carried  from  person  to  person  by  means  of  an  insect  \ector-— 
the  tsetse  tlw  Wdien  an  a]^|)arently  new  disease  arises,  it  is  alwa\s 
important  to  in((uire  whether  the  particular  set  of  symptoms  tliat  are 
taken  to  characterize  it  has  l)een  observed  and  recorded  before. 

In  the  ])resent  instance  there  are  significant  records  wdiich  may 
easily  refer  to  a  similar  and  possibly  identical  disease.  The  first  one 
dates  from  U  1 'i  and  refers  to  an  outbreak  of  so-called  sleeping  sick- 
ness centering  about  d\ibingen  in  Germany.  The  second  record  dates 
from  ISIMI  and  deals  with  a  puzzling  malady  called  nona,  which  is 
described  rather  in  the  lay  than  the  medical  literature  of  the  time  and 
seems  to  have  ])revaile(l  in  the  territory  bounded  by  Austria,  Italy  and 
Switzerland.  In  respect  to  neither  instance,  however,  do  the  records 
contain  the  minuter  data  which  would  admit  of  a  certain  identitication 
of  the  disease  descril)e(l  with  the  encephalic  malady  we  are  consider- 
ing. (  )ne  circumstance  is.  however,  significantly  suggestive.  1  he 
location  of  the  1S!)0  ati"ection  "nona."  which  was  characterized  by 
somnolence,  stupor  and  coma,  coincides  roughly  at  least  with  that  of 
the  first  cases  reported  in  the  present  epidemic.  The  question  mav. 
therefore,  well  be  raised  wdiether  the  endemic  home  of  this  epidemic 


4^ 


18 


varR-tv  of  encephalitis  may  not  be  that  coriuT  of  southeastern  luiropc 
overlapiiini^-  the  three  countries  mentioned  If  this  should  prove  to  be 
proha1)le.  the  next  (juestion  to  arise  would  relate  ti-  tlu'  cu-cumstances 
under  which  the  disea.-e  shunhered  on  in  <irdinar\  times,  and  t<^  the 
eondition>   that    favored   a   i^jreater  activity   and   a    wider   <].read    about 

the  vear   1  !>!<>. 

'Tm  deal  with  tlie  tlr>t  one  will  re(|uire  partictilar  and  intensive 
studies  carried  out  with  the  e>pecial  object  in  view  to  (hsclo^c  hidden 
cases  in.  tlie  rri^ion  ori-anally  atTected.  An  auMvi'r  can  in  the  mean- 
time be  ha/arde.l  to  the  sreond  (juration.  The  de'  ressin-  eftects  of 
war.  actinir  b\-  way  of  hummer,  cold,  mi-rations  of  ])upulations  and 
i^^MU-ral  in-anitation.  mi.^ht  initiate  the  conditions  throu-h  winch  a  low 
endemic  mi-ht  well  be  coiuerted  into  a  hi-her  ci.i.lennc  incidence  of 

the  disease. 

It  is  now  a  matter  of  L^M-eat  importance  to  deiermme  tiie  i)recise 
nature  or  etiolM-v  n\  letharj^nc  encei-halitis.  .\l;my  un->ucce>sful  at- 
tempt-  have  I'een  ma-le  lo  commumcate  t];e  disease  to  monkeys  and 
other  an.imals  thrMn-li  tlie  inoeulation  of  nervous  tissue-  showm-  the 
particul:ir  le^i'm--  in  the  manner  so  readilv  and  succes.fullv  emploved 
in  monkev^  for  ]m /;i.  .nraditi^.  This  eircumM.-mcr  akme  wou.M  si-rve 
to  distinq-uidi  t^.is  ei-id.rmic  encephalitis  fi^m  ei-ideniic  ])ohom\c-htis. 
lUu  i'l  ivo.  or  tln-ee  in^tance^.  what  are  Mated  to  be  sncce-ttil  tran^- 
ntis-ior.s  of  the  d.i>e:isr  n^  nnimaN  ha\e  1  ecu   reOMrted. 

It  i^  still  too  soon  to  s;i\  ulietber  in  the  beuinn.in-'  made  in  cmuncv- 
in--  from  human  ca>e>  of  c-n-e'Talitis  to  rabbits  an  intbimmatiMn  --f  tlie 
brain  .  encephrditi^  > .  we  have  alre.adv  secured  the  counterp.'n-t  ol 
lethari^ic  encephalitis  in  man.  There  are  both  sinnlaritie^  and  di-onri- 
ties  imolved.  which  future  studies  a]on<-  can  ex'.lain  and  re-oncile. 
lUii  rm  inm.-rt.ant  ste])  forw:ird  v.ith  tl'i^  ynv/.y.hui:  and  -^nn-^ter  -h^ease 
ha^  been  taken  bv  me:m^  "f  lite  exoerimental  metliod.  ;ind  wi(l(M^-  and 
practicallv  useful  k-ouled.-f  i.  to  l-e  awnited  v  itb  eoutblence.  lUit  at 
tbi^  m-mei]t.  and  wl'ile  wmtii^-  f..r  tli-  rhima'e  and  CMnxnicin-  .  x-u-n- 
menta^  'a-ult-.  "n.e  nerd,  entertain  n-  donbt  of  the  infectious  ai'd.  c  >m- 
mimical^le  nature  of  letliar-ic  encenb;thtis. 

In  conclusion  Dr.  bdexner  remarked  that  time  would  not  t«er:mt 
him  to  disrn^^  maiiv  of  the  ])ro1dems  n.ow  awaitin-  --lutiou  or  t  -  ret-r 
to  the  w-rk  c.-irried  on  1-v  the  statT  of  tlv  Rockefeller  Institute  t-r 
Medical  Kb-^ePrcb  iti  all  o,f  its  department^,  but  exi)res.sed  t^e  fervent 
hope  that  in  the  intereMs  of  tJi--  human  r:ice  .and  the  animaN  themselves, 
Xhv  nr.ijres.  of  scientific  medicine  wou.ld  not  be  i:mpede<l  liy  unneces- 
«?ar\    IcL^i-lation. 
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THE  LEGAL  ASPECTS  OF  VIVISECTION. 


By 

William  Creigiiton  Woodward,  ]\I.  D.,  LL.  M. 

HcalfJi  ConuJiissioJic)'  of  Boston,  Mass. 
Professor  of  Medical  Jnrispnidcv.ee  Georcjetozen  University. 

After  the  exposition  that  has  just  been  made  of  the  inestimable 
benefits  in  the  interest  of  human  health  and  happiness  that  have  been 
achieved  throu,<;h  animal  experimentation,  and  that  would  have  been 
impossible  without  it.  no  one  of  you  can  fail  to  see  the  danger  inherent 
in  an\  attempt  to  restrict  that  field  of  research  or  to  hami)er  operations 
within  it.  Certaiidv  any  needless  restriction  and  hindrance  would  be 
hardlv  short  of  criminal,  and  the  burden  of  showin,<x  the  necessity  for 
any  -uch  restriction  or  hindrance  as  may  be  proposed  rests  clearly 
upon  the  |)roponents. 

In  the  absence  of  clear  evidence  of  a  wroni;-  to  be  righted,  no  legis- 
lation to  restrict  and  hinder  animal  exiperimentation  is  justifiable;  and 
if  wrong  be  shown,  then  such  remedial  legislation  as  may  be  proposed 
should  ha\e  some  direct  and  demonstral)le  relation  to  the  end  to  be 
accomi)lisb.ed  and  should  go  no  further  than  is  necessary  to  accom- 
])lish  that  end.  Let  us  see  what  the  facts  are  with  respect  to  the  legis- 
lation r.ow  ])en(ling  in  Congress  to  prohibit  absolutely  and  forever,  in 
the  District  of  Columbia  and  in  the  Territorial  and  insular  possessions 
of  the  Cnited  States,  all  experiments  upon  living  dogs,  unless  the  ex- 
periment has  for  its  sole  purpose  the  healing  or  curing  of  some  physical 
ailment  of  tb.e  very  dog  experimented  upon. a 

11ie  alleged  motive  of  the  proposed  legislation  is  set  forth  in  the 
])reamble  of  the  Ijill :  the  enactment  of  such  legislation  is,  "an  act  ot 
right  and  iustice  t(^  the  dog,"  because  "the  dog  has  made  a  wonderful 
war  record,"  and  "because  he  has  been  decorated  for  bravery,  serving 
his  country,  following  its  flag,  and  dying  for  its  cause.''  But  some 
doubt  seeius  to  be  thrown,  I  am  sorry  to  say,  on  the  sincerity  of  this 
pu-eamble  by  a  statement  made  by  one  of  the  leading  proponents  of  the 
bill,  to  the  eft'cct  that  "We  are  so  modest  that  we  are  beginning  with  the 


a  A  bill  to  i^rohibit  experiments  upon  living  dogs  in  the  District 
of  Columbia  or  in  any  of  the  Territorial  or  insular  possessions  of  the 
United  States,  and  providing  a  penalty  for  violation  thereof.  S.  L258, 
G()th  Congress,  1st  session. 


20 

thin  ed-e  ni  the  wcd-c.     We  want  to  save  (l(),u:s.  and  hiter  nn  we  will 
prohahlv  trv  to  save  other  ammals."  b     If  do^kind  is  now  to  he  honored 

in  the  niann.r  proposed  in  thi>  hilK  hecan>e  of  the  di>tin-ni>hcMl  ser- 
vice- renvk-red  hv  do^s  (Un-m-  the    war.  it  i>  not  .|nite  ck-ar  wliy  s'nnlar 
honor  >hould  l.e'hestowed  npon  other  species  that  (hd  n.>t  revMer  snch 
service:    .nch   a  conrse    w.ad<l   certainly    cheapen   the   honor   hestowed 
pn  the  ^\n^^\     And  if  other  .species  (hd  render  Mich  .hstin-uishe.l  war 
service,  it  wonkl  seem  as  thon-h  they.  cMinahy  with  the  do-,  .honkl  he 
iL.norcd  now  in  the  i.endin-   k-,ui>lation  rather  than  asked  t..  wait    tor 
their   honor..     The  hor^e   an.l  the  nude,  that   did  snch   nohk'   w..rk   ni 
tran^pMrtatinn:  the  carrier  ].i,<:eon.  tliat  (hd  such  reniarkal)k'  messen-er 
service;  the   steer,  the   sheep,   th.e   ho-,   the   chicken.   ;ind   evc-n    llie  tir>h 
tliat  -ave  up  tlieir  lue^  lliat  tlu-  arnn   and  the  i^eopk- mi-ht  hve  ;  in:ivhe 
eveii'the  cat.   whn  <hd  her  hit   in  the  |.r..tection   of   fnud  supphes    from 
rodent   <k-pre.lations  ;  and  mM>t  asMireihy.  the  mo.k-t   -uiuea   pi-,  that 
emhired   so  mncji    in   te^in-   and    >tan.l:ir.hzation   <^i    medical    Mipplies 
— certainlv  the  ri-hteour^  claims  ,,f  all  ^^i  tlu-<e  cannot  justly  he  i-nored 
and  li-htlv  hrushed  a^i-le  if  the  real  puri-n.,.  nf  this  hill  is  to  -rant  in 
perpetuity  a>  a  reward   l<.r   war  service    free<lom    from   all  experimen- 

tatit'ii. 

\\'a\in-.  howexer.   ]).'sMhk-  (jUe-ti.m    a>   to   the  m.Mtixe  ..f   tiu>   h:!l 
and  proceedin-  t-  a  -WvU^  nf  it^  text  and  nf  the  hearing  .ni  it.  we   tail 
to   disCo\er   any   evidence   of   -"the   w.Mi.lcrful    war   recurd"   ol    tlie   ^h^^ 
iiMtwitliMaiidm-  the  fact  that  thai  record  w-uld  seem  fr.-m  tlie  ].reamhle 
tn  f,.rm  the  verv  heart  ^f  ihe  demand  that  all  doKkmd  he  relieved   l-.r 
all   time   i-f   it-  ..hh-atinn    t^   re].a>    t--   man    in    s,  ,nie    -mall   de-ree    the 
aftecti-M.  cari'.  an<l  etY.-rt  that  man  lia-  he-lMwed  npMii  Inm.  ami  m1   tlie 
demand  implied  m   it.  t..  tran-fer  to  other  >i)ecie-  the  hnrdeu  that   the 
do-  mi-ht  eqnitahlv  he  expected  to  share  with  them.  ^^\    Mihmitlin-  to 
exi-erimeutatiMU    in   ilie   intcre-t  "f  mankind   and   of   animal-   -c-nerally. 
That  some  do^^s  manifested   faith fulm--  an<l  c-ura-e  dnriiiL:   the   war 
(to  the  extent  that  -ncli  \irtue-  can  he  translated  fvi^m  mankind  t.>  the 
brute  creation),  no  i-ne   will   denv  ;  hut    that   all  ilo-s  tried  out    m  war 
ser\-ice  di-lin-ui-lu-d  ihem-eKcs  h_\-  such  cuduct   has  never.  >,>  lar  as  1 
am   informed,   heen   asserted,   nor   e\en   that    faithfulne-s   and   coura-e 
were  distiip^ui-hini:'  characteristics  of  mo>t  of  them. 

And    \et  this   hill   i>r. -poses   t"   d»   li«»niai^-e   to    all    ilo-s   alike:   not 
niereK   to  the  faithful,  but  also  to  the  traitor;  not  merely  to  the  coura- 


/'  Ilearin-  before  tlie  siibcommittec  of  the  ("Minmittee  on  the  judi- 
ciary   Tnited    States   Senate.   r.Ctli    ("(.ULiress.    1st   ses-ion.   on    S.    1"-')^ 
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i^^eous,  l)ut  also  to  the  cowardly ;  not  merely  to  the  do.jr  that  saw  war 
serxice,  hut  also  to  th.e  ])ami)ered  pet  in  the  fashionable,  steamdieated 
ai)artment  house  or  palace,  that  lived  on  the  fat  of  the  land,  and  occu- 
lted the  time  of  his  mistress  and  maybe  a  nurse  maid  or  two,  that  had 
better  been  devoted  to  the  welfare  of  the  men  in  the  trenches;  and 
that  the  honors  may  be  entirely  even,  they  extend  even  to  the  sheep- 
killin-  mongrel  that  did  his  best  to  keep  down  the  meat  supply  and  the 
wool  supply  of  the  country  durin-  war  time.     Finally,  as  if  the  present 
generation  of  do-s  were  not  numerous  enough,  and  big  enough,  and 
strt)ng   enough   to   carry   the   honors   that  the   proponents   of   this   bdl 
would  heap  upon  the  species,  it  is  pro|)osed  that  such  honors  be  spread 
over  generations  of  dogs  as  yet  unborn,  from  now  on  henceforth  for- 
eveniK.re.     Certainly,  if  the  attribute  of  courage  can  rightly  be  attrib- 
uted to  dogkind.  no"  self-respecting  dog  that  did  its  bit  during  the  war 
would  ask  for  his  otTs])ring   forever  that  it  be  exempted  from  all  lia- 
bility to  one  of  the  most  im])ortant  services  it  can  render  mankind — 
and'l)rutekind,   too.    for  that   matter;    for   expeidments   on   dogs   con- 
tribute- to  tlie   well  being  not  only  of  human  beings  but  of  domestic 
animals  as  well,  including  dogs  themselves. 

I A  en  if  we  were  to  agree  with  the  i)roponents  of  the  legislation 
now  under  consideration,  that   for  the  reasons  stated  in  the  preamble 
honor  should  be  conferred  upon  dogkind.  there  would  still  lie  before  us 
a  wide  lield  for  discussion  and  debate  as  to  just  what  honor  and  how 
much  honor  should  be  conferred.     Discussion  and  (lel)ate  of  this  kind 
would,  however,  take  us  so  far  afield  as  to  render  impossible  any  ]n-oht- 
able  result  within  the  time  at  our  command,  and  the  ]:)roi)onents  of  this 
legi-laii"'ii.  hv  naming  in  it  a  single  and  very  dehnite  form  of  honor. 
have   virtuallv  limited   discussion  to  that  form.     After  the  enactment 
of  the  ])ro]){)sed  legislation  it  is  to  l)e  unlawful  in  the  District  of  Colum- 
bia or  in  anv  of  the  Territorial  or  insular  ])'ossessions  of   the   Ihnted 
States  "for  ajiv  person  to  ex])eriment  or  o])erate  in  any  manner  what- 
soever. u])on  anv  living  dog,  for  any  purpose  other  than  the  healing  or 
curing  of  said  (loij;  i)\  ])hysical  ailments"  ;  and  the  bill  is  entitled  *'  A  hill 
to  ])rohihit  experiments  u]K)n  living  dogs  in  the  District  of  Columbia 
or  in  anv  i^i  the  d'erritorial  or  insular  possessions  of  the  Cnited  States, 
and   ])ro'viding  a  penalty   for   violation   thereof."      To   be   sure  of   nur 
-round,  it  mav  be  well  to  make  certain  just  what  an  "experiment"  is, 
and  the  Standard  Dictkmary  is  ]M-obal)ly  a  safe  guide  mpon  this  ])omt. 
1\)  experiment  is,  according  to  the  Standard  Dictionary,  to  make  an 
experiment,  test,  or  trial  ;  to  submit  a  thing  or  pei-son  to  any  process  or 
ordeal,  as  for  i)uri)osi'  of  investigation  or  discovery.      And  an  experi- 
ment i-  an  act  or  operaticm  to  discover,  test,  or  illustrate  some  trtith, 

])rinciide.  ov  elTect. 

Manifestlv.  then,  the  enactment  of  the  proposed  legislation  would 
make  unlawful  any  test  or  trial  upon  any  living  dog  for  any  jntrpose 
wdtatsoever,   other   than   the   healing  or   curing  of   said   dog   of   some 
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phvsical  ailment.  A  (l(\^-  without  a  physical  aihiicnt  could  not  he  sub- 
jected to  anv  ex|)erinient.  test,  or  trial,  of  any  kind.  A  doi,^  sutternii:: 
from  a  phvs'ical  ailment  could  he  subjected  only  to  an  experiment,  test, 
(.r  trial  that  was  desi-ued  to  remove  that  particular  ailment  from  that 
particular  do--.  W  hether  the  experiment,  test,  or  trial  was  calculated 
tn  a<ld  to  the  (lo.i^^'s  ccmf..i-t.  to  o-ive  it  pain,  or  to  -ive  it  ])lea>ure  would 
he  lUterlv  immaterial  for  the  i.uri)o^e  t.f  detenninin--  whether  the  ex- 
periment' wa>  or  was  not  punishable  under  the  law.  rrohably.  how- 
vwv.  we  can  for  i)rcsent  pur])oses  i-nore  the  ])ropose(|  pr.  .hihition  ()f 
c..inf..rt--ivin--  and  ])leasurable  experiments,  te^ts.  and  trials,  which 
nia\l)e  the  ])rMp..ncnt>  of  thi^  hill  did  n.-t  reallv  uUeiid  tn  iTMhihu— 
althoii-h  It  unuld  ha\r  i.cm  nuicli  better  lur  thmi  to  ha\  e  exj.resscd 
their  irieas  m..re  cIlmvIv  if  tliai  i-^  the  ca^t- :  and  we  can  limit  <  an"  cun- 
M(k-ration  .^f  the  matter  v^  the  -eneral  cla»  ^^\  experiments  that  cause 
x-j-^in-  aniuinus  of  inc.  .n\  en.iencf  and  p.-ssihly  even  s,.nu'  pam  tc  the 
(luM-  ,.x]H-rinu-nted  ui>nn.  \;ir>in,-  from  tlir  prick  ..f  a  h\p"d<-rm;c  nec-dle 
to  die  ])ain  that  ir.a>  be  >urfered  after  rrcoverin--  iroiii  the  anesthetic 
administered  durini;-  some  more  or  k-ss  scrioUs  and  important  experi- 
ment, made  in  tlu-  interest  "f  linmanity  or  of  animal  kind  .Lienerally. 
I<  tin  re.  (.r  is  tlierr  not.  need  for  any  le-i.slati. -n  to  luaxcnt  the  inllicti.ui 
of  such  pain  ind  nicoiu  enience  up<'n  do.^s  in  the  District  ot  (  olnmbia 
and  ill  the  TerrilMrial  and  ii^suL-.r  po-srs.ii.nv  ,,i  the-  [   nitrd  .^taic-.' 

Within  the  time  at  ni\  command.  1  ha\e  not  had  tlie  o]>pMriunity 
of  cxaminin.i:-  the  laws  in  force  in  the  v.iri.»us  Territorial  and  iiisniar 
]M.M-s.ions  ,\f  the  Tnited  States  relatin-  t..  the  iniliction  of  pain  and 
(li.coiiifort  ..n  animal^.  If  such  laws  are  a.le.piate  there  is  ri..  need 
f.-r  further  legislation.  :  an<l  the  burden  of  provin--  inade<iuac_\  rests  upon 
the  jirojioneiits  ef  the  le-i-l.-itiou  now  before  us.  If  the  le-islative 
bodies  of  tho.^e  several  jurisdictions  have  fallen  short  of  their  duty, 
evidence  of  that  fact  sh(;uld  be  pro.luced  before  l/on-n-s  i.  aske<l  tu 
assert  its  jnrisdiction  in  the  |)remises.  An<l  I  ma\  a<ld  incidentally, 
the  record  sli,,\vs  no  demand  for  this  j.ropo^ed  le.u'islation  from  the 
])eople  of  the  d'errit.  .ries  an<l  the  insular  possessions— nor  from  the 
peojde  of  the  District  i.f  (olnmbia  either,  f.  >r  that  matter.  The  ])res- 
sure  for  its  enactment  s^ems  to  come  largely  frMUi  j.erson^  residuiL;-  m 
juri^lictions  that  cannot  be  attectcl  by  it.  an. I  in  these  jurixhcti.  •ns 
they  have  n<.t  Miccecled.  and  |)ossibly  ha\e  n.>t  e\c-n  tried,  in  procurnpi,^ 
the' enactment  of  such  le-islation  as  they  ii.-w  .su.i;i;est  be  impuscd  un 
communities  to  which  the\   are  in  lar^e  ]>art  stranirers. 

That  s.,  far  as  the  District  of  Columbia  is  cncerned  there  are 
laws  for  the  punishment  of  ])ersons  .^uilty  (»f  cnu'lty  to  animals  is  too 
well  known,  t.  •  need  comment.  brosecutions  are  bein^-  brou-ht  cn- 
tinuallv  under  such  laws,  ddiere  is.  however,  in  the  law.  as  in  common 
speech,  a  distinction  between  cruelty  and  the  mere  impositi(»n  of  dis- 
comfort or  pain.  Idle  imposition  of  disomfort  or  ])ain  constitutes 
cruelty  and  is  ])unishal)le  only  when  it  is  not  inflicted  for  a  justifiable 
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end      The  determination  of  the  matter  now  before  us,  m  so   far  as 
the  adecinacv  of  existing  law  in  the  District  of  Columbia  is  concerned 
hin-es   then   (mi  the  question  whether  the  ends  sought  by  experimenta- 
tion on  dog.s  are  justifiable  ends,  and  whether  in  connection  with  such 
exj-eriments,  if  the  ends  sought  are  justifiable,  such  pam  as  is  inflicted 
is  or  is  not  a  necessarv  element  of  the  experiment.     If,  all  things  con- 
sidered,   the   ends    sought   by    such    experiments    are    justifiable,   then 
clearly   the   experiments   should   not  be   prohibited:   and    it    pam    is   a 
necessarv  element  in  such  experiments,  then  to  prohibit  pain  is  to  pro- 
hibit the  exi)eriments.     A   brief  examination  of   the   law   m   torce   ui 
the  District  show^  that  all  of  these  considerations  have  passed  m  care- 
ful review  before  the  legislative  authorities  of  the  District  of  Columbia 
and  that  thev  have  l)een  wisely  acted  upon.     Public  morals  have  been 
duly  safeguarded,  the  humane  treatment  of  animals  definitely  insisted 
.p.'.n.   the   rights   and  oi)portunities   of    investigators   reasonably    safe- 
^uar."!.,'<l,  and  extraordinary   i)rovisions  made   for  the  enforcement  of 

the  law.  •       1     •       1      r>k-      •  f 

The  law  governing  experimentation  upon  animals  m  the   District 

of  O.himbia  was  enacted  by  the  Legislative  Assemblv  in  isTl  and  is 
set  out  at  length  in  Albert's  Statutes  in  Force  in  tlie  District  ot  Colum- 
],ia.  j.ages  -VP)  ct  .sVc/.a  It  makes  it  unlawful  to  intlict  unnecessary 
cruel! v'"ui)on  anv  animal  or  to  authorize  or  permit  anv  unnecessary 
torture,  suti'ering.  or  cruelty  of  any  kind.  And  if  there  were  any 
.louht  :is  to  whether  the  jirovisious  of  this  law  were  or  were  not  appli- 
cable to  cases  in  which  pain  might  be  indicted  in  omnection  with  ani- 
mal experimentation,  it 'would  be  very  definitely  dispelled  by  the  fol- 
lowing ])rovision  : 

"Section  1-^).  Xothing  in  this  act  contained  shall  be  construed  to 
])rohibit  or  interfere  with  any  properly  conducted  scientific  experi- 
ments or  investigati.ais,  which  exi)eriments  shall  be  ])er formed  only 
under  the  authority  of  the  faculty  of  s..me  regularly  incorporated  medi- 
cal college,  unixersity  or  scientific  s(»ciety." 

Stated  in  other  words,  no  infiiction  of  pain  is  to  1)e  tolerated  unless 
the  experiment  is  of  a  scientific  nature  and  pro])erly  conducted:  and 
in  order  that  th.ere  may  be  some  assurance  that  such  experiments  as 
are  ])er formed  are  jiresumptively  of  this  character,  they  may  lawfidly 
be  ])erformed  only  under  the  authority  of  some  competent,  responsible 
onj'anizati.>n.  which  in  efi'ect  stands  back  of  the  ex])eriment  either  by 
authorizing  the  ]xn-ticular  experiment  that  is  to  be  made  or  else  by 
vouching,  as  it  were,  for  the  judgment  and  qualifications  of  the  ex- 
perimenter to  engage  generally  in  that  field  of  work. 

I  kit  in  order  to  guard  against  the  possible  inciMiipetence  or  care- 
lessness i^i  ex])erimenters.  medical  colleges,  universities,  and  scientific 
societies  with  resjx^ct  to  this  matter,  it  is  made  the  express  duty  of  all 


a  For  the  pertinent  ])arts  of  this  Statute  see  Appendix. 


24 

police  oHicers  and  oi  any  member  of  tlie  Washing-ton  Humane  Society 
to  prosecute  all  violation's  of  the  act  that  come  to  their  notice  or  knowl- 
edi;e.  And  it  anv  member  of  the  W'ashini^ton  Humane  Society  be- 
lietes  and  has  reasonable  cause  to  believe  thai  the  laws  in  relation  to 
crueltv  to  animals  have  been  or  are  bein^-  vidated  in  anv  ])articular 
buildino-  or  place,  he  is  u])on  oath  or  aftirmation  to  that  effect,  and  due 
application,  entitled  to  a  .search  warrant.  And  a>  thou-h  t..  injure 
bevond  the  peradventure  of  a  doubt  that  the  provisions  of  the  law 
would  be  carried  out.  it  is  priuided  that  hues  and  fnrleitures  collected 
upon  or  resultin-  fr.uu  the  comi)laint  or  information  ..1  any  member 
i^\  tile  Washington  Humane  Society  shall  inure  to  an-l  hi-  paid  ovrr  t<) 

titat  societv. 

On  tlie  face  of  thin-s.  the  law  a.-^  -rt  forth  abo\  c  certandv^eems 
ample  to  ])re\ent  cruHt>  Im  animal>,  includm-  within  the  nu-anniL;  of 
the  word  crueltv  all  such  ])ain  as  may  be  intlictrd  in  coiuuH-tion  with 
unnecessarv  exprrinu-ntation  an<l  all  sudi  as  may  be  needle>.sly  m- 
tlicted  in  connection  with  experimentation  tliat  is  in  itself  necessary  and 
proper.  Dol^s  and  all  i»ther  animals  seem  to  be  ami)ly  ])r(.tected.  An(l 
when  it  is  remembered  that  tliis  law  lias  been  in  effert  f<»r  almost  half 
a  century  it  seems  certain  tliat  if  there  has  been  any  unnei-es>^ar_\-  iiUlic- 
tion  of  pain  in  connection  with  experimentation  on  animals  there  nuist 
be  within  that  half  century  -oine  record  of  prosecutions  which,  it  the 
law  be  effective,  nui.st  ha\e  resnlted  in  coiuiciions  and  ])nnishments 
and.  if  the  law  l)e  inetTecti\e.  muM  ha\  e  left  itpon  the  record>  of  the 
courts  of  the  District  of  C  ohimbia  evidence  of  that   fact. 

I  h.'id  occasion  in  tlie  \ear  r.'ito  to  lo.  .k  carefuUv  into  ihi^  matter, 
the  law  hca\in,L:-  been  tlieii  in  force  fcr  more  than  a  qtiartc-r  ol  a  ceiitnry, 
and    I    wa-  then    unable   t..   tind   an\    evidence    of    a    >in-le    j)rosecution 
lia\in--  l)een  bron-ht.  either  u]Min  tlie  in:ti;ai\e  of  an_\-  ]>ri\ate  citizen, 
or  (»f  an\   police  officer,  or  of  an>   meml)er  of  the  W  a>liin-lon    Mumane 
Society.'   Xo  reC(»rd  could  be   found  of  a  siuLi'le  search  warrant  iiaviuLT 
been  ajiplied  for  under  the  act  or  of  an\   effort  e\er  ha\in_i;-  been  made 
to  institute  an\-  ])ro-eciuion-  under  it.     !t  follows,  of  com'se,  tliat  there 
was  no  recor(i  of  an\'  court  ext-r  ha\  in--  construe(l  this  Jaw  as  inai)pli- 
cable  to  cases  involving:-  the  infliction  of  imnecessary  cruelt\  in  connec- 
tion witli  animal  experimentation.     All  i^i  these  facts  were  made  i»ub- 
lic  at  the  time,  and  certainly  should  ha\e  ser\ad  to  siinmlate  the  issue 
of  search  warrants  and  to  stimulate  jirosecutioiis.  if  reasonable  suspi- 
cion or  concrete  evidence  of  violations  of  the  law  were  at  hand.      l-.\er 
>ince  this  situation   was  niade  ])ublic.   the   \ear    I'-MMi.    |    liaxe  been   inti- 
mateh    in   touch    with  the   situation,   and   dnrin^'  all   that   time    I'  have 
known  of   no  etVort  to  obtain  a   search   warrant   under  the   law.   ol    no 
attempted   |)rosecution   under    it.   and.  (^f   course,   of  no   court   decision 
indicatin,!^-  the  inefifecti\  eiiess  ,,\  the  law  to  accom])lish  its  manitest  pur- 
pose.     It  seen>.  safe  to  sa\ .  therefore,  that  there   is   in  the  District  of 
Columbia  no  experimentation  upon  do.^s  or  other  animals  that  is  not 
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recjulated  by  existing  law.  duly  safeguarded  by  the  watchful  and  spe- 
cial authority  of  the  Washington  Humane  Society  itself. 

The  conclusion  just  set  forth  seems  too  definite  and  too  clearly 
supported    to    need    reinforcement.      If,    however,    reinforcement    be 
deemc.l  neccssarv.  it  mav  be  found  by  reference  to  the  records  o    U  e 
:  "ncrous  hearings  that  have  been  held  from  t.me  to  t.me  s„  ce  1_  ^ 
before   Congressional  committees,  in  connection   with  bills  that     ave 
h  en  introduced   for  the  purpose  of  regulating  or  1>--Uing^xper^ 
mentation  upon  animals  in  the  District  ot  Columbia.     Certain!) ,  ',t  any 
icl     ,ill  co'ild  ever  have  found  support  in  tl-.  1-^t  <legree  «;>..    e    - 
acncc  of   run-  specific  instance  or  instances  ot   cruel  expei  mentation 
on    nin  d    in  the  District,  that  evidence  would  have  been  lorthc.,mmo 
f   r    Icre  coul.l  be   no  other  evidence  of   so  much   weight,  and  >et  1 
;.;:;,'::;„   no   single   m^tance   in  which   any   such  evidence   ha.   been 
adduced. 

1,  ,„i„l„  l,e  argue.!,  liowever,  tliat  even  though  there  be  no  wro,,g 
to  be  ri   ined  !n-  ,be  proposed  legislation,  yet  that  its  enactniem  would 
^,„  ,,„  ,;,,,„  ,„;i  that  it  would  be  a  very  inexpensive  way  ot  pa>  ng  a 
suPPo^ed  <lebt  to  .all  .l..gkin.l.     At  best  it  would  be  a  p.aymg  o,  .    M  p- 
p        1     nlbtedness   to  \logkind   by   saddUng   upon   <,ther   annuals   the 
'::;!..  now  rendered  bv  .logs,  which  woul.l  be  a  nio.t  unu.st  thmg 
,„  ,1...  since  uKun-  .ther  species  have  ren.lered  t.,  mankni.    m  the      a 
,„,   a,   all  ..ther-times  service   far  beyond  that  ren.lere.l   by   the  <log. 
\     .,  n.atter  of   fact,  h.,we^er.  th.,se  who  are  best  quahhed  to   speak 
with  re.pect  t.,  the  subject  will  tell  you  that  certain  experiments  m  the 
est-  „.-  mankin.l  an.l  of  animals  generally  cannot  be  a.  well  pe- 
ornie.l  up..n  ..ther  animals  as  they  can  be  up.m  d..gs.     .Moreover,    me 
of   the  w  tnesses  adduced  bv  the  pr.ip.nients  ot  the  measure   trankl 
a,  n     n  es  that  this  bill  is  but  the  small  end  of  the  wedge  wuh  wliK  i 
h  ntav  be  p..ssil)le  to  st.,p  all  animal  e.xperimematum.     L  mlei  the     ir- 
cum.tance  ,  an.l  in  view  ..1  the  lucid  statement  made  by  the  preceding 
s  eakn-  as  to  the  w.,n.lerful  benefits  that  have  accrued   lr..m  animal 
experimentation,  the  passage  of  this  bill  c.uld  never  be  cndoned  on 
the  ground  that  it  was  at  least  harmless— for  it  is  not. 

The  bare  fact,  however,  that  the  enactment  of  this  liill  is  unnect^s- 
sarv  and  even  the  fact  that  its  passage  would  work  harm,  is  not  suffi- 
cient t..  prevent  the  bill  from  becoming  a  law.  There  are  pers.ms  c.t 
^vealth  .'f  social  standing,  and  of  imellectual  standing  who  believe  m 
it  .m.l  who  have  worked  an.l  will  work  actively  for  its  passage.  Sen- 
ators an.l  rei>resentatives  who  will  be  called  up.m  to  consider  ,t  are  men 
busv  with  large  aft'au-s  ..f  national  and  imernational  importance,  who 
h.,v'e  but  little  time  f..r  personal  research  into  the  merits  ot  measures 
such  .as  this,  an.l  wh.>  mav  be  misled  by  the  plausible  arguments  of  the 
prop.ments  of  the  bill  unless  there  be  an  intelligent  and  energetic  cam- 
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paign  to  place  before  tlie>e  senators  an<l  representatix  es  the  facts  of  the 
situation.  It  i>  in  such  a  campaign  that  (  h-^  >ri:eto\vii  I'nixersity  is  now 
assuniini;-  a  pn>ition  of  leadership,  and  undrr  it>  l)anner  I  ask  all  of 
vou  to  enlist  and  to  fiij^ht  fur  the  cau^e. 


ArPFMMX. 

Extract  from  -iatmn  cnf  (.!■  .w  Acr  mk  thi-:  1.i:(,i-i.  a  rivK  As<i:mblv 

OF    THF    Dl>TUlCT    oF    LnFF.Ml'.lA,    F.MFlI.l.D: 

''An  act  for  the  more  effect 'nil  prerendmi  of  cruelty  to  uninuils  in  the 
l\-rriti>ry    of    the    Pistrict    oj    L'olnuihiiif    apprirred    .-le^^nst    -^^, 

•A\  huf\er.  ha\in,-  th.e  change  or  cu-t^dy  (»f  any  animal,  eu1ur  as 
own.er  nr  Dtherwi^e.  int]ict>  unnece->ar\-  cruelty  u])«»n  the  same    ^'^     * 
shall    fnr  ever\-  >uch  offi'u-c-  ])e  punished  l)y    impri-nnment    in    iail  not 
excee(lin^-  one   \ear.   or  h\    fnie   not   excerdniL;   twA)  hmidred   and   iifty 
dollar-,  or  hv  lioih  such  tiiR-  an<l  impri-i  .nin.'nt. 

"lAer\-  owner.  ])o>sessor,  or  ])ers(tn  ha\  nv-.:  tlu'  cliar'^e  or  cu>ti)dy 
of  an\-  ainnial.  who  "^  *  *  kn^win-ly  and  wilfnil)^  antiiori/es  or 
permits  the  same  to  he  su!)irct  to  unnecessary  tortina-.  sulteruiL;.  or 
crue!t\  of  anv  kind,.  >hal!  he  punislu-d  i^^v  c^rry  >uch  olleusc  in  the 
manner  ]iro\i(K-d  in  Section    1.  • 

'A\'liene\er  couu.'laint  is  made  hy  any  nieml«er  ol  tlie  Association 
for  the  ['retention  of  ("rut-ltx  to  Ammals  i  Washington  llnmaiu-  So- 
ciet\- )  on  oath  or  attirmation.  to  an\  magistrate  authorized  to  is>ue 
warrants  in  criminal  c:ises.  that  the  complainant  helie\es.  and  has 
reasonahle  cause  to  ]  elie\e.  that  the  laws  in  relation  to  crudt)-  to  ani- 
mals ha\e  keen  or  are  hem-'  \  iolated  in  an}-  ])ariicular  hinldini;-  or  place, 
such  mai^nstrate.  if  sati-tied  that  there  is  n-asonihle  cause  lor  such 
belief,  shall  is-,ne  a  search  warrant.  auth(.ri/.inL:  an\  marshal.  de])Uty 
marshal,  constable,  police  otiicer.  ttr  any  nu'inbrr  ol  the  Association 
for  th.e  Pre\ention  of  Cruelty  to  Animals  t  \\  ashini^ton  iiiunane  Su- 
ciet\  1 .  to  search  sncli  buikhn^  or  place. 

"It  shall  be  tlu'  dut\  of  all  marshals,  deputy  marshals,  constables. 
])olice  otticer.s,  or  aii\-  member  of  the  .\ssoeiation  h»r  the  prevention  ol 
Cruelty  to  .\nimals  (Washington  Humane  Societ)  i.  to  prosecute  all 
violations  of  the  provisions  of  this  Act  which  sbal!  come  to  their 
notice  or  know  le<l,i;e.  and  tines  and  forfeitures  collectt'(l  upon  or  re- 
sultiuL,''  from  the  com])laint  or  information  of  any  member  of  the  Asso- 
ciation for  the  l're\ention  of  Cruelty  to  Animals  (  Washin.L;ton  Humane 
Society  I  under  this  Act  shall  inure  to  and  be  ])aid  o\er  to  said  associa- 
tion, in  aid  of  tlie  briKwolent  objects  for  which  it  was  incorpo- 
rated.   *    *    * 


"Xothiii"-  in  this  Act  contained  shall  be  construed  to  prohibit  or 
interfere  with  anv  properly  conducted  scientific  expenments  or  mves- 
tisiations,  which  experiments  shall  be  performed  only  under  the  au- 
th„rity  of  the  faculty  of  some  regularly  incorporated  me.Ucal  college, 
university  or  scientific  society.  ' 

SOMl-  OF  Till-:  KTlllCAL  ASI'F-CTS  OF  ANIMAL  EXFFRI- 

.MEXTATIOX. 

By 

W.M.  11.  Artiuk,  M.  D.,  F.  a.  C.  S..  Colonel,  U.  S.  Akmv.  Retired. 

Malical  Dii-cclor  Gcor:^ctovn   University  Hospital. 
Late  Commandant  Army  Mcdieal  School. 

Tn   a   world    full   of  sickness   and   suffering,   in    which   are   daily 
occurring  manv  th.aisand  premature  and  unnecessary  deaths  :  w.tli   a 
con.taut' struggle  going  on  in  the  effort  to  accumulate  money,  wh.ch 
i.  „„lav   the  generally   accepted   measure  ot   success,  there  aie  some 
un.elli<h  meuAyho.  giying  u,.  all   prospect  <.f   pecuniary   rewar.ls.   ..r 
„f  repuiatinn  outside  the  limits  of  their  own  profession,  are  deyotmg 
their  liNCs  to  re.lucing  the   sum  total   of   human  and  animal^  disease, 
Hlleyialing    pain    an.l    prolnnging    life.      The   ^york    m    this    held    has 
achicN  ed  ■  .already    magnificent    results,    but    much    yet    remains    to    be 
acc,.nmh>hed.     '\ery    few    pe.M)le    begin    to    realize    what    humanity 
already   ..wes   to  lhj>e   imotigalors.   past  an.l   present,   and   will   owe 
i„  ,1,,;,.  to  come  unless  irresp.-nsible  interference  from   outside  ends 
their   efforts       Yet    while   the   names   of   great   mihtary    commanders 
or  men  who  h:u  e  accumulated  enormous  wealth  are  tamiliar  to  eyery- 
fMie.  llusi-  great  benefactors  of  their  kind  are  known  by  name  only  to 
the  medical  ])rofession, 

1  ct  me  illU'^trate  How  many  non-medical  men  or  women  know 
who  I  .•ishman  wa.s  or  l.i.ftler  or  I'asteur  or  Lister  or  Walter  Reed.^ 
The~.e  men  (and  there  are  many  others)  who  haye  conterred  tlie 
oveiu-t  ].,.s>ible  benefits  on  the  race,  are  little  known  to  the  world 
oeiier-ilK  ^'et  the  first  named.  Leishman.  deyised  a  method  ot  con- 
rrollin'-'the  most  common,  <lreaded  and  fatal  ot  camp  diseases, 
typhoid  fever,  which  s.ayed  at  least  -^OO.OOO  of  our  troops  "\tlte  great 
\vir  ten  diyisious  from  three  or  four  months  myahdism,  with  .Mi,Oi  0 
deaths  'rhe  morliidity  and  mortality  from  this  disease  that  would 
certainly  have  occurred  in  the  great  army  assembled  tor  this  war  but 
for  i.re'yentiye  inoculation  are  calculated  on  what  actually  did  take 
nlace  during  the  Spanish  war,  before  this  method  of  preyenting  typhoid 
fe'yer  was  discovered  and  introduced.     LSlfler  paved  the  way  tor  an 


anti-toxin  which  annual1>-  saxes  hundreds  of  thnnsanrls  nf  cln'l(h-en  from 
death  or  cripphn^-  from  (hphtheria.  The  comhined  work  of  Pasteur 
and  Li>ter  has  made  modern  surgrry  with  all  its  mai^niticent  triumphs 
possihie  ;  and  the  last.  Walter  Keed.  rescued  our  South  Atlantic  and 
(inlf  Coasts  from  the  annual  terror  (»f  ycll(»w  fe\cr,  wliich  had  ever 
since  the  colouization  of  the  country  hecomc  eji'-demic  at  fr('(|ucnt  m- 
terxaN.  killed  tliou>and^  of  peopU-.  an.l  dcmorahzi'd  commerce  ex'ery 
vear  h\-  the  enforcement  nf  the  April  ti»  Xoxcmher  (|uarantine.  All  of 
the>e  ureat  henetit>  tt»  humanitx  would  lia\  e  heen  impo>^il)le  hut  tor 
animal  exj'erimen.iation. 

Tlie  word  '^  i\  i^ecti<  n"'  i^  unfortunate.  mi^leadiuL;'  and  ina{)plicahle 
t"  what  it  i^  intended  to  descrihe.  It  means  sim;)lv  cuttinj^-  living" 
ti^>ue.  hAer\'  >urL:ical  operation,  in\oI\in-  the  makiuL:  "f  an  ni- 
cisicn.  is  a  \i\  isectiou.  hut  it  i>  done  under  an  anothetic.  local  or  ,L:"eu- 
eral.  and  the  same  i^  true  of  the  research  lahoraiory.  Itut  the  word  to 
the  svm])athetic.  emotional  misinformed  man  ^-r  \\<'man  l)viic^-  u;i  a 
vivid  and  distressing-  mental  jMcture  of  a  heljtless  animal  tied  down, 
>trui;'iilinL;-  and  -roaninL;-,  while  a  hrutal  doctor  tortures  it,  with  no 
other  ohject  i  for  it  i^  claimed  that  no  useful  iiur])ose  is  ace  m- 
pl:>hed  )  th.an  tlie  ^ratification  of  a  m(»rhid,  insane  pleasure  in  intlictim,^ 
and  w  itne-^^in-^-  -^utferiuL:-.  Thi.^  i-  true  only  oi  criminal  de-eiierate>. 
rnid  is  a  \t'r\-  fal.->e  conception  of  what  actuallx  take^  ])lace  in  tlu-^e 
lal;oratorie>.  In-tead  of  ""v  i\  i>eclion"  tlie  lerni  "animal  ex'perimenta- 
tion"  miL:ht  he  used,  hut  e\en  that  iU>v<  not  entirely  co\er  the  ^roiuid, 
fMi"  ;iu!mals  niu>t  he  u^ed  in  lahorator\  Jja^ui  t>i>  anid  in  the  nrepiU'a- 
tii'U  an(l  tc->tini--  of  certain  anti-toxin>.  >era  and  \accines.  that  h:i\e 
1  n-  a-o  pa-Nt'd  the  experimc-ntal  staj^c.  and  now  nrovide  the  sanitarian 
and  tlte  practi^in-  physician  with  their  mo>t  powerful  mean>  of  i>re- 
\entin--  and  curing-  certain  \ery  fatal  infectious  diseases.  Manx  tnou.- 
sand  deatli.s.  Uiow  ea>ilv  axoidahle.  would  re>ult  if  the  snp])ly  ot  this 
material  shouM  he  cut  ot'f.  a^  it  xvould  he  if  the  u^e  of  animals  in 
scientitlc  work  shouM  he  ])rohihited  hx   law. 

'llie  sufferiii-  inllicted  in  the  t_x  pe  of  lahorafory  work  U'lder  di^'U^- 
sion  is  ^Tos^lx'  exai^ .Iterated.  A  xer>'  lar,L;"e  majorii)-  o!  the  > :)-callcfl 
"x  ix  i-ection^""  con-i^t  of  a  prick  xxith  a  h\  podernnc  needle  and  an  in- 
jection of  the  materird  to  he  testeil  or  the  supi)l)in;^^  to  ^r  the  xxithhoM- 
im^'  fro:n  an'iniai-  of  ca-riain  foo(!  elements.  Anesthetics  are  always 
u>ed  in  ]>rocedurer>  tiiat  xv^  idd  otherxvi>e  intlict  pam. 

1  am  not  !nx>'.lf  and  nexer  haxe  heen  a  lat  (oratory  inx  esti.^'ator. 
but  I  liaxe  had  under  mx  ms])ection  and  t-ontrol  a  nnmher  of  la1)ora- 
torie>  of  this  kind  in  thi>  countrx'  and  in  the  rhili])pines,  and  have 
seen  a  i^^reat  deal  of  the  work  of  niy  suhordinates.  and  1  liaxe  nexer 
witnessed  the  harrowini^  >cenes  so  L;Taphically  descrihed  hy  the  anti- 
vivisectionists,  nio^t  of  whom  have  nexer  entered  a  lahoratorxa  1  he 
men  en^ai^ed  in  tin-  kind  >>{  work  are  noianal  men.  not  at  all  lackiir^' 
in  the  ordinary   feelin-   of  humanit}-.  (juite  as  merciful  as  the  average 
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non-medical  man  of  the  educated  class,  immeasuranly  more  n  ctctfu 
than  the  sportsman,  who  hunts  for  liis  own  amusement,  or  the  trappet^ 
who  catches  animals  to  secure  furs  for  personal  adornment.    How  otten 
hax  e  vou  heard  a  big  game  lumter  boast,  that  though  he  tailed  to  bring 
in  a  deer,  he  is  sure  his  shot  took  effect,  for  the  animal  limped  badly 
as  it  escaped  and  there  was  blood  on  the  trail?     ddiat  deer  probably, 
with  a  shattered  hip  or  shoulder  or  some  even  more  serious  injury, 
lnv>ere(l   f<.r  davs  in  intolerable  suii-ering,   finally   dying  of  starvation 
or^haustion.    'At  the  cost  of  what  untold  suffering  were  secured  the 
furs  of  the  fox,  beaver,  marten  or  other  ammal,  that  even  the  most 
tender    hearted   antivivisectionist    does   not   hesitate   to   buy   or   we.ir  r 
Yet  what  is  done  for  sport  or  vanity  seems  to  be  considered  perfec  ly 
proper  and  natural,  while  great  indignation  is  expressed  at  the  rela- 
tivelx-  negligible  suffering  inlbcted  in  the  laboratory,  with  the  highest    • 
possible  motive,  the  search   for  means  f(.r  reducing  the  sum  total  ot 
human   iniserv,   and   also  the  suffering  of   other   animals,    tor   animal 
experimentation   saves   in   cattle,   swine,   sheep,   poultry   and   dogs,   m- 
finitelv  more  suffering  than  is   indicted  on   guinea  pigs,  rabbits,  etc., 
in   thJ   laboratorv.      The  bureau   of   animal   industry,   the    tanner,   the 
stock    raiser   or   poultrv   man   are   dei^endent   on   animal    expenmenUi- 
H,,    ,,-the    studv    of    animal    diseases.      Any    scientific    vetennanan 
will   hear   me  out   hi   this   statement.      It   is   a   very   sate  assertion     .at 
the  suffering  inllicted  on  animals  in  the  laboratory  is   mhnitesimal  as 
compared  with  the  suffering  other  animals  are  saved  as  a  result  ot  tins 

kind  of  research.  .  .         •     ^-4; 

The  ,.n,tcstants  against  the  use  ,.t  the  lower  anmials  m  scientihc 
research,  as  Nvell  as  in  <liagn..sis  and  in  the  preparation  an.l  tesnn|; 
„f    ,„aterial    of    thorou-hly    proven    an.l   en..rni.ms   value,    base    their 
,i,,,  .„,  ,...,  ..sertu.ns,  h.,th  false:     l-irst :     Tnat  nU,  e.al  e  crue  ty 
i.   w.uuonlv   practise.1   m   the   lab..rat..ry.     seeomj:      1  ha     no   u>elul 
„„rp,.se  lia's  ever  heen  secured  by  this  metho.l  .,t  research.     As  said 
,    be.' re    1    xeiuure  t..  assert  that  more  animal  suttcrm^-  results   from 
„„,  cli'v'.  sp.,rt  ..r  fn.m  a  trapper's  successful  catch,  than  is  inflicted 
in  vear>   in  the  busiest  research  laborat..ry.     Yet  no  one,  so   tar  as 
I  kn..w    ..ppo>es  bii;  or  little  same  hunting,  or  refuses  t,.  wear   furs, 
because' Ihev  have  been  secured  at  the  cost  of  so  much  suttenns :  lor 
imagine  a   f..x,  beaver  ..r   other   animal   caught   in   a   spring   trap    m 
cold  weather,   with  a  shattered  leg,  slowly   freezing  to  deadi,  un.ess 
•is  often  ha,)pens  the  unf.-rtunate  animal,  t..  the  trappers  disappoint- 
ment  secures  his  freed,.ni  bv  gnawing  otl'  his  shattere<l  leg.     Nothing 
c.mp'arable  with  that  ever  happens  in  a  lab.n-atory.  but  it  is  a  common 
occurrence  in  traiiping  fur-bearing  animals. 

The  secon.l  statement  that  nothing  of  importance  has  ever  been 
,levelope<l  bv  animal  experimentation  can  he  believed  only  by  people 
incaiuible  ,.f' understanding  facts  or  being  convinced  by  absolute  ,m-ooi, 
or  actual  demonstration.     The  wh,.lc  science  of  physiology,  the  study 
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of  the  working::  of  the  animal  mechanism,  is  built  up  on  aniiual  cxperi- 
nientaticu.  lUit  for  it  we  >h(»uM  know  nothing'  of  the  circniatiou  of 
the  blood,  the  functions  of  the  viscera,  or  the  brain,  spinal  cord  and 
nervou>  svstem  iienerallv.  We  should  be  no  furthrr  ad\anced  ui 
knowIed,i:e  of  this  subject  ihan  were  raracel>u>  or  Axiccniia.  or  than 
is  now  tlie  old  fashioned  Chinese  doctor,  who  teaches  his  students  that 
the  intellect  resides  In  the  spleen,  and  the  soul  in  the  left  kidney.  \o 
new  dru.L,^  used  bv  the  |)h}'sician  could  be  safely  employc'(l  in  treatin_^f 
sick  luiman  beings,  till  it>  etYcci^  were  tried  out  on  jnwrr  animaK. 
Anesthesia,  one  of  tin-  L:rt.atc-t  of  bfu.etit-^  to  nianlsiuil  i-wv  dc\  i^rd, 
would  ne\cr  lia\c'  bc-ei^  intro(hua'(l  and  u^-cd  a^  it  ib  todaw  with  incalcu- 
lable sa\  ini:'  "f  >utTcring  (animal  as  well  a>  human')  but  for  the  u^e  of 
andmals  in  tc^tiui^  it^  ^afet\  and  it>  general  ettcct. 

dhe  whole  of  bacterioj.  i^\-  an<l  modern  >urL;er\-  liaxc  been  slowly 
worked  up  to  their  pia-^ent  ]M.-iii.)n  amon<4-  the  -cience^  by  animal 
experimentation.  \'<»  surqf<>n  would  d.ire  to  i-eniove  a  kidnev  or  suture 
the  intestine,  no  matter  how  badlv  dama.^ed.  unless  it  had  l)een  ^hown 
it  c.  aiM  be  done  in  anesthetized  animals  with  ])erfect  safetv.  and  with- 
out sntYeriuL:'.  Kemembcr.  in  pa>>iu^\  that  e\en  it  all  in\  e--tiL;ator->  in 
this  field  were  entirelv  de\  oid  nf  the  ordinarv  Iminan  nistiiicts.  which^ 
of  cr»ur<e.  is  nt'Usensr  (  what  loL^ieiaus  rail  a  "xiMlrnt  supposition  )  it 
wo:iM  be  impossible  to  do  a  delicate  dissect i^n  on  an  unanestheti/.ed 
struy-.ii'lin^-  animal. 

Aseptic  sur.i^erw  one  of  tlie  ij^reatest  trinm])hs  of  moilem  times, 
would  l)e  impossible  without  animal  experiments.  I  am  old  enoULjh 
and  \'oun,iX  enoUL:li  t^  be  aide  to  contrast  the  surgical  conditions  df 
fort\'  \ears  aijfo  witb  the  niaLTuiticent  snrgical  successes  ui  tod.a\ ,  im- 
po>vil)le  without  runmal  ex]terinu-ntation. 

The  studv  of  the  ultimate  caiise  of  diseases,  which  is  tlie  tirst  step 
in  finding;'  means  to  prc-vcnt  an<l  cure  them,  has  niadi-  tintrmous 
progress,  but  nuich  still  remains  to  be  done.  An  iiUensi\e  suidy  is 
£!^oin<^^  on  all  o\er  the  workl  to  find  the  cause,  prevention  and  cure 
of  cancer.  There  is  stiPi  nuivh  t"  be  learned  of  small-pox.  The  ulti- 
mate cause  of  scarlatina,  measles  and  mum])S  are  unknown,  tliat  of 
intluenza  not  detinitelv  determined.  There  are  man\'  <'tlier  probU-nis 
of  this  kind  t'^  be  soUed.  1 'ut  a  st(']i  t<'  animal  exiierinientation  and  tlie 
search  mnst  i)e  abandone<l.  Incalculable  disasti-r  to  tiie  liunian  race  and 
to  the  lower  animals  wuld  result,  manv  e])idemics  now  controllable 
woidd  spread  unchecked.  The  result in^^-  nuser\-  and  death  no  man  can 
be.iriii  to  calculate,  and  meflii  al  progress  w-aild  be  CMni])letel\  .arrested. 
It  Is  undeniabl)-  true  that  medicine  and  surgery  owe  die  ])u\k  ^>\  what 
the\-  lia\e  accomplished  in  the  last  lifty  years  to  animal  experimenta- 
tion. 

bet  me  state  Iriin  m\-  own  ob>er\ation  and  ex])eriencc  what  was 
accr»mplished  in  the  eradication  of  rlisease  in  the  I  Miilip]>ines  in  nine 
\ears.   inM->t   of  it   the   result  of    animal   exiieriments.   an<l   metho<ls  de- 
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veloped   and  worked   out   in  the   laboratories   of   different   countries, 
laruelv  bv  animal  experimentation.     When  I  left  Manilla,  after  two 
years 'sta^  there,  in  ]!»0-J,  the  hospital  1  commanded  contamed  about 
'oOO  vcrv'sick  men  (all  liRht  or  convalescent  cases  were  sent  to  a  con- 
valescent  hospital).      These   cases   included   small-pox,    plague,   befi- 
beri    .\siatic   cholera,   tvphoid    fever,   and   a   Rreat  many   ot   tropical 
amebic  dvsenterv.     On  "my  return  nine  years  later  as  Ch.et   Surgeon 
of   the    IMiilippines    I    inspected   the    same  hospital.      There   were    ,6 
cases  being  treated  then  an.l  n,.t  one  case  of   communurable  disease. 
The  change.l  conditions  were  the  result  of  American  Sanitation,  in- 
au.nirated  bv  niilitarv  and  carried  on  by  civilian  health  officers,  but  the 
mrthods  bv 'which  that  improvement  was  made  possible,  were  the  re- 
sub   in  llw  final  analvsis,  of  animal  e.xperimentation. 
■      ■  Take  one  disease  as  an  illustration.     Beri-ben  (kn.nvn  to  medica 
men   as   di^seminate.l   perir)heral   polyneuritis)    was  a   <lisease   at   hrst 
unfannhar  to  doctors  who  liad  had  no  tropical  experience.     It  attects 
tlie  ner^e  endings,  causes  extensive  paralysis,  and  some  ot  the  most 
frightful  cripphngs  vou  can  imagine.     .\t  first  this  was  supposed  to 
be":n,  infectious  disease.     It  very  rarely  occurred  among  our  troops 
but  was  a  scourge  among  the  natives,  and  most  ot  them  who  did  not   he 
from  it  would  have  been  much  better  off  if  they  had,  f.n-  many  muscles 
i,cc-mu-  nermanentlv  paralyze.l.  opposing  muscles  dragged  the  unlortu- 
„ate  sufferers  into' the  most  distressing  permanent  contortKins.      the 
ca<e<  were  all  isolate.l,  and  not  ,.ne  of  them,  or  very  few.  indeed,  go. 
well      Two  vears  later  during  the  Japanese-Russian  W  ar,  the  Japanese 
Xav'v  suffered  badlv  from  beri-beri.    The  surgeon  general  of  that  serv- 
ice I'.roi^osed  a  change  ,.f  diet,  and  the  cases  improved  and  new  cases 
ceased  to  api.ear.     Later  on  the  matter  was  seriously  studied,  and  \  ed- 
,lcr    nf  the  e    S.  -\rmv  Medical  Corps.  ma<le  a  series  ot  expernnents 
on  f,,wl.   simplv  restricting  their  diet  to  polished  rice,  which  tonus  the 
bulk  of  the  sulisistence  of  the  Filipinos  and  the  Japanese.     He  tound 
that  chickens  developed  svni,nonis  of  beri-beri  which  prcmiptly  disap- 
,K..are.l  when  rice  polishings  were  added  to  their  diet.     Now  ben-ben 
s  almost  unkn,.wn  in  the  IMiilippines.     In  three  years  I  spent  there, 
rm-l!)l  1    1  never  saw  a  sijigle  case.     The  fact  that  it  was  a  d.atetic 
disease    a  <leprivation  neuritis,  was  definitely  proved  on  a  dozen  towk 
and  bv' insisting  on  the  natives  eating  unpolished  rice  the  disease  has 
practi'callv  disappeared,  for  there  is  some  element  m  the  husk  or  the 
Hricarn'..f   the   rice  grain  that  contains  an  essential   food  principle, 
found  in  the  or.linarv  diet  of  all  i.ersons  except  those  whose  food  is 
almo.t  entirelv  starch.     This  is  a  good   illustration  of  what  may  be 
accomplished  'bv  animal  experimentation.     Simply  restricting  the  diet 
of  -1  few  fowls'  for  a  time  proved  positively  the  cause  ot  this  disease. 
One  of  the  methods  of  proving  \-edder-s  theory  was  to  give  the  fowls 
rice  polishings  as  soon  as  symptoms  of  paralysis  developed,  when  they 
very  soon  disappeared. 
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If  T  were  allowed  thirty  hours  instead  of  thirtv  minutes,  I  sh(Uil<l 
find  the  time  too  hmited  tu  enahlr  nu-  to  enumerate  and  descrihc  the 
iireat  benefits  to  the  race  that  these  .i^reat  investigators  have  bestowt-d 
upon  it  through  animal  experimentatioU. 

Should  not  everv  intelligent  man  or  woman,  worthy  to  be  called 
civilized,  do  all  in  his  power  to  encourage  and  help  these  unselfish 
benefactors  of  the  race!"  Can  you  conceive  of  people  calling  them- 
selves educated  or  intelligent.  s(^  misguided  as  to  misre])resent,  ham])er 
and  even  to  make  every  effort  to  nut  a  -top  to  a  kind  of  scientific  work 
that  has  already  conferred  incalculal)le  benefits  on  the  human  race  and 
domesticated  animals,  and  is  full  of  promise  of  even  more  than  it  has 
already  achieved. 

Yet  tliere  actually  are  such  people.  If  they  would  confine  them- 
sehes  to  an\  thing  remotely  reseml)ling  the  actual  facts.  the\  could 
ea-iK  be  silenced,  but  the\  harrow  Uj)  the  feelings  of  unthinking  emo- 
tional ])eople  with  the  most  absurd  and  extravagant  misstatements. 
Onlv  a  few  days  ago  in  this  city  one  of  these  i)roj)agandists  made  the 
assertion  that  medical  students  were  forced  to  witness  the  torture  of 
dogs,  in  order  t^  make  them  callous  to  the  sight  of  sutTering,  harden 
them  morally  and  eliminate  all  humane  instincts  from  embryo  medical 
men.  Can  there  be  a])proximately  intelligent  people,  who  can  listen 
|)atientlv  to  and  even  believe  such  fantastic  nonsense?  The  answer 
is  *'no,"  for  to  credit  such  at>surdities  is  m  itself  proui  of  the  nonexi.st- 
ence  of  any  intelligence  at  all. 

WHAT  ANIMAL  l-.XPRRTMKXTATION  HAS  DOXF  FOR 
CA'Xl-COLOC/A'  AX  I)  AI'.DDMTXAL  SURGERY. 

By 

T^o^[As  S.  Ctllex.  M.  1 ^.,  Professor  of  Clinical  Cvxecology. 

Johns  Hopkins  Hospital. 

To  discuss  adequately  this  important  subject  would  recpu're  more 
time  than  your  |)atience  would  allow,  and  1  am  reminded  of  the  state- 
ment made  by  ['resident  lladley.  of  Vale,  that  no  one  is  converted 
after  twenty  minutes.  Consecjuently,  in  the  time  at  my  disposal  T 
shall  give  \i>u  only  a  |)anoramic  view  of  the  advances  in  abd«»niinal 
surgerv  and  gynecology  during  the  last  thirty  years. 

V.'e  are  continuail\-  reminded  of  the  wonder f\d  way  in  which 
nature  has  developed  <tur  bodies,  and  in  no  part  of  the  human  economy 
is  this  more  evident  than  in  the  abdomen.  It  WMuld  be  impossible  ini 
anv  man.  no  matter  Imw  skilled  he  was,  to  pack  a\\a\  in  a  small  com- 
partment  so  many  \ital  structures,  and  to  so  arrange  them  that  no 
one  organ  seem.s  t<»  l)e  crowding  out  the  other. 
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If  we  examine  the  abdominal  cavity,  we  find  that  it  is  in  large 
measure  filled  l)y  the  gastro-intestinal  tract.  The  up])er  part  of  this 
is  the  stomach.  Xcxt  comes  the  duodenum  which  is  only  a  few  inches 
lonir  and  is  continuous  with  the  small  intestine  which  is  manv  feet  in 
length.  This,  in  turn,  passes  into  the  large  bowel  through  a  valve-like 
opening,  in  the  vicinity  of  which  is  the  appendix.  The  large  bowel 
is  a  few  feet  in  length  and  terminates  in  the  rectum.  The  intestines 
as  a  whole  are  over  twenty-two  feet  long. 

Occupying  the  right  upper  abdomen  and  lying  chiefly  under  the 
ribs  is  the  liver  and  snuggled  u])  under  the  edge  of  this  organ  is  the 
gall-bladder.  Tn  the  left  upper  abdomen  is  the  spleen,  and  lying  prac- 
tically behind  the  stomach  is  the  pancreas. 

In  the  female  the  pelvis  contains  the  uterus,  tubes  and  ovaries. 
T.ying  outside  the  peritoneal  cavity  on  either  side  are  the  kidneys  and 
from  each  a  small  tube,  the  ureter,  passes  downward  to  the  base  of 
the  bladder.    Such  is  the  general  topography  of  the  abdomen. 

Some  of  the  older  members  of  my  audience  will  probably  remember 
that  thirty  years  ago  one  rarely  heard  of  an  abdominal  operation  except 
for  the  removal  of  an  ovarian  cyst.  At  that  time  we  had  cases  of 
tvphilitis,  a  term  used  to  designate  infiammation  around  the  appenclix, 
or  were  told  that  a  patient  had  liver  trouble  or  an  infiammation  of  the 
gall-bladder,  but  no  operation  was  suggested  or  performed  for  any 
of  these  important  conditions. 

During  those  dreadful  epidemics  of  ty|)hoid  fever  that  from 
time  to  time  passed  over  a  community  like  a  prairie  fire,  a  perforation 
of  a  tvphoid  ulcer  was  diagnosed  and  that  meant  almost  certain  death, 
as  the  surgeon  was  unav.are  that  (Operation  could  be  of  any  value. 

As  we  glance  back  to  former  days  we  remember  that  many  of  our 
friends  were  chronic  invalids,  and  we  l(K)ked  upon  their  permanent 
disability  as  a  matter  of  course,  little  realizing  what  might  have  l)een 
accomplished  had  they  the  adxantages  of  the  wonderful  advances  in 
abdominal  surgerv  made  during  the  last  ciuarter  of  a  centurv.  fust 
imagine  the  dilemma  we  should  be  in  today  if  none  of  our  appendix 
or  gall-stone  cases  could  be  operated  upon! 

The  normal  a])pendix  is  about  as  big  around  as  a  small  lead  pencil 
and  varies  from  two  to  three  or  more  -inches  in  length.  It  is  a  very 
innocent  looking  object,  and  one  would  not  for  a  moment  think  it 
could  (V^  harm.  Xevertheless,  it  is  the  "stormy  petrel"  of  the  al)do- 
men.  It  is  lined  with  tlie  ^ame  velvety  membrane  as  that  of  the  large 
bowel,  and  its  lumen  which  is  about  the  size  of  the  lead  in  a  lead 
pencil  is  continuous  with  the  cavity  of  the  bowel.  W'e  all  know  how 
quickly  a  nostril  will  close  if  we  catch  the  slighest  cold.  If  there  be 
a  slight  infiammation  of  the  large  bowel  this  often  extends  to  the 
appendix,  and  its  opening  into  the  bowel  speedily  closes.  It  is  now 
a  closed  sac,  and  if  the  infiammation  persists  the  appendix  swells  up 
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an.'l  liiiallv  i^ives  wav  at  some  ])oint  allowing  its  foul  contents  to  escape 

intu   tlu'  ah^N'incn.      L'jciicral   peritonitis  often   results   and   the   patient 
dies.     Ai'pi'udicitis   was   the  "inllaniniation  ui   the  bowcl>'"   of    former 

days. 

Many  .,f  vcu  will  doubtless  wonder  why  the  various  sta,^i'.-  m  tlie 
development  of  appen<hciti>  were  n(»t  thorou.ulily  un.lcrstood  Ion-  be- 
fore, but  wluii  we  renieiril  t'r  ihat  abdominal  operations  imt  tins  con- 
dition were  not  ])erforme(|  :ind  that  when  the  abdomen  wis  oi)eni(l 
after  de;ithi  in  the  cases  in  wlncli  ])entonili-  had  developed,  pus  was 
foun<l  e\er)  where,  we  cannot  wonder  that  the  true  c;iuse  was  usually 

overl  X  )ked. 

if  one  is  in  a  h<'U>e  wlien  it  catelie^  tire  he  i>  usuallx  in  a  ])osiii.in 
to  tell  h-w  it  -tp-rted.  bul  when  tlu'  w]^.(»le  buiklin,i;  is  abla/.e  when  he 
readies   the   scene   it   is   very   diHieuit.   or   impossible,   n.   determiiie  the 

startini^  ]H)int. 

To  Louis  l\asteur,  the  people  of  the  world  owe  an  eternal  debt  of 
gratitude  for  his  discovery  of  the  u-ual  causes  of  infection  mi-  l)lood 
poisoning-;  it  was  he  who  pointed  the  wa)-  to  a\"id  infections,  lli^ 
di>CMvery  was  ]>romptly  enibracul  by  Joseidi  l.istrr  who  ai)])lied  U  lo 
suri^ery.'  As  a  result' (d'  the  labors  of  these  two  men  it  was  soon 
possible  to  ojumi  an  .'ibdMnun  witii  litt]-'  or  ri-'  fear  of  subs.eiiueni  ni  lec- 
tion. This  o]iened  U])  to  the  sur.^om  an  I'Utirely  new  field,  one  here- 
to^Te  in  lari^^e  measure  forbidden  ground,  it  likew  i^-  enaliled  h.m  to 
explore  the  abdominal  cavity  in  very  e:irly  stages  of  vari.-us  abdnmnial 
diseases.  Me  was  thu>  imt  only  able  to  f.  >1L  >w  the  disease  from  its 
bei^dnnin^-.  but.  what  was  more  im])ortant.  was  ..fien  able,  tiL;urati\  ely 
speaking-,  to  c<>ntnie  the  fire  to  one  room  an.l  to  extin,i:uish  it  ettectuall> . 

W  hen  a  new  countrv  is  thrown  ('pen  to  ilie  ])ublic  th.e  desirable 
farm  land  is  scon  taken.  Small  villages  spring  up,  roads  are  located, 
and  in  due  course  the  community  is  thoroughly  organized  and  takes  its 
proper  i)lace  in  the  State.  Precisely  the  same  thing  has  taken  ]>lace 
in  abdominal  surgery.  At  first  the  appendix  and  gall-bladder  were 
given  special  attention  l)ecause  in  these  originate  the  two  mM«.t  im|)or- 
tant  and  most  frecpient  abdominal  maladies  that  the  abdominal  surgeon 
has  to  deal  with.  After  these  had  been  thoroughlv  mastered  other  and 
less  frecjuent  abdominal  diseases  were  given  due  consideration. 

rerhai)S  I  mav  be  able  in  a  few  words  to  gi\e  yu  a  comprehen- 
sive  idea  of  the  more  common   al)dominal   conditiinis   with  wdiich  the 

surgeon  has  to  deal. 

In  the  stomach  we  have  ulcers.  These  may  cause  alarming  hem- 
orrhage or  perforation  may  occur,  ddie  surgeon  makes  aii  opening 
between  the  stomach  and  intestine  in  such  a  way  that  the  food  does 
not  pass  the  ulcer.  This  leaves  it  quiescent  and  gives  it  a  chance  to 
heal.  If  a  perforation  has  occurred,  he  at  once  sews  up  the  hole  and 
drains  the  abdomin.al  cavity  to  get  rid  of  the  stomach  contents  that 
have  escaped. 
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When  cancer  of  the  stomach  is  detected  early  he  removes  a  por- 
tion of  this  organ  and  usually  attaches  the  remaining  part  of  the  stom- 
ach to  the  intestine,  in  such  a  manner  that  the  contents  can  readily 
pass  along  their  way. 

L'lcer  of  the  duodenum  is  of  common  occurence.  Here  practi- 
cally the  same  operation  is  performed  as  for  ulcer  of  the  stomach. 

Throughout  the  various  portions  of  the  small  and  large  intestine 
tumors  may  develo}).  The  necessary  segment  of  the  bowel  is  cut  out, 
the  cut  ends  are  approximated,  and  in  many  cases  the  patient  makes 
a  perfect  recovery. 

In  the  female  we  often  find  pus  in  the  tubes  connected  with  the 
uterus,  and  it  is  usuall\-  necessary  to  remove  these  if  the  patient  is  to 
regain  her  health.  It  is  a  significant  fact  that  pus  tubes  are  infinitely 
less  fre(|uent  in  the  well-to-flo  than  thev  were  a  decade  ago.  Tins  is 
nndoubtedly  due  to  the  better  education  of  the  public  and  to  the  fact 
th.'tt  women  in  the  higher  walks  of  life  will  l^ave  nothing  to  do  with 
their  husbands  if  the  latter  be  infected.  The  next  decade  will  un- 
donbtedl)  shcsw  the  same  attitude  on  the  part  of  the  women  in  other 
walks  of  life.  These  facts  were  emjdiasized  l)y  Dr.  Roland  Hill  in 
his  recent  Presidential  address  delivered  iiefore  the  Western  Surgical 
Association  in  Kansas  City.     They  are  most  significant. 

I  terine  and,  o\arian  tumors  in  their  development  often  push  the 
blood  vessels,  the  tubes  from  the  kidneys  to  the  bladder  and  other 
structures,  far  (»ut  of  ])lace  so  that  the  surgeon  finds  it  difiicult  to  get 
his  landmarks.  In  such  cases  he  is  often  like  the  mariner  traversing- 
an  uncharted  sea.  Sometimes  the  tumors  reach  a  very  large  size  and 
grow  so  fast  to  the  intestines  and  large  blood  vessels  that  it  is  necessary 
to  remo\c  parts  of  the  intestine  and  occasionallv  portions  ot  the  impor- 
tant blood  vessels  together  with  the  o-rowth. 

Xow  and  again  a  crisis  arises  and  almost  certain  disaster  seems 
imminent.  It  is  then  that  the  surgeon  must  act  with  instant  decision 
and  with  the  utmost  coolness.  He  cannot  back  out,  and  anv  minute 
may  be  on  the  rocks,  \\dien  in  such  a  predicament  I  have  been  re- 
minded of  the  man  in  the  signal  tower.  The  limited  was  coming 
rapidly  toward  him  and  l)eyond  control.  A  moment's  delav  and  a 
head-on  collision  would  occur.  He  thought  quickly — "better  one  wreck 
than  two" — ])ulled  the  lever  and  sent  the  limited  into  a  mud  bank. 

Xo  man  has  any  right  to  do  abdominal  surgery  unless  he  is  pre- 
pared to  do  any  abdominal  operation  that  may  be  necessary,  and  unless 
he  is  ready  to  cope  \vith  any  abdominal  emergency  at  a  moment's 
notice.  You  may  be  able  to  duplicate  a  train — you  can  never  repro- 
duce the  same  individual. 

An  abdominal  surgeon  must  in  the  first  place  be  a  man  with  a  good 
fun(kunental  knowdedge  of  medicine.  He  must  be  a  good  diairnosti- 
cian  ;  he  must  be  thoroughly  familiar  with  the  gross  appearance  of  all 
abdominal  lesions  and  also   with  the  appearance   of  these   structures 
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under  the  microscope.  He  must  l.e  a  -ood  l):icierinln-i>t  ^o  that  he  can 
carrv  out  the  technique  oi  the  ..perati.m  in  ^uch  a  way  that  there  will 
be  little  nr  no  chance  of  suh>c<iuent  infection. 

lie  must  he  ahle  to  i^in  U|.  intestines  so  that  tlu'v  will  not  leak  or 
will  not  allow  -as  to  escape.  He  mu>t  he  aMc  to  join  hloo.l  vrs.rl>  so 
securelv  that  the  hlood  stream  will  he  continuous,  and  he  must  approxi- 
mate parts  in  .nch  a  manner  tliat  they  nw  left  ]KM-fectlv  smonth.  In 
short,  in  a.ldition  to  his  scientific  .inalincatious  W  mu.t  he  a  -o.kI 
plumher  and  i^as  titter,  and  a  th->t-class  tailor. 

The  succe-ful  sur-eiui  doe-  not  couhne  hi>  knowledge  to  mediciiu* 
and  sur-erv  alone,  hut  emhrace>  everx  u])]>. .rtunitx  !o  U-arn  all  he  can 
ahout  husiness  in  -enerak  and  especially  CMncernm-  manuiacturm- 
pl'Mit^  of  all  sorts.  ^  In  thi-^  wav  he  picks  up  many  p.'int>  that  are  m- 
valuahle  to  him  in  hi>  cho>en  field.  Ah^ve  all  a  liheral  -up^ly  of  -..o.l 
hor-e  .>ense  is  his  most  valuahle  asset. 

Problems. 

Xearlv  all  manufacturincr  plants  retadn  a  cor]...  of  experts  wIk^  are 
continnallv  on  the  look  om  for  new  tlnn-^  and  who  are  su-ire-tm-  new 
methods  wherehv  tlie  exi>tin-  i-roduct-  are  improved  and  prodn.ced  with 
less  cost  Preciselv  the  same  applies  to  ahdoininal  sur-ery.  Uur 
nietho<l>  are  a.-  a  result  of  experiments  rendered  more  effective  and 
as   a   result   of    animal  experimentation   we   are   rapuUy    re.lucmg    the 

The  experimental  intestinal  work  nf  HaKtead.  Mall.  Murph>  and 
other.  U|.on  do->  ha>  heeii  of  the  -reate-t  value.  They  have  -iven 
us  methods  of  >o  hrin-in-  the  howel  end^  to-ether  that  we  now  rarely 
ha\e  a  leak  after  the  en<ls  have  heeu  approximated. 

As  a  result  of  experimental  work  we  are  now  aide  to  hrmn^  to- 
srether  the  en.l>  .a'  hlood  vessels  with  the  a>snrauce  that  tlie  hlood  will 
continue  to  |)a^^  normallv  throu,<;h  this  spliced  vessel. 

In  some  o].eralions  the  tuhe  from  the  kidney  to  the  hladder  has 
been  cut  across  durin-  the  operation,  not  thia.n-h  any  fault  ot  the 
operator,  hut  t,ecau>e  it  ha>  heeu  carried  far  frMin  ii>  normal  i-osition 
by  a  tumor.  A-  a  re-nlt  of  exi-eranentati.  ni  on  animaU  we  n..w  know 
how  to  join  up  etYectuallv  the  ends  of  the  cut  uihe  and  thus  ^ave  the 
kidnev  which  would  otherwise  have  to  he  sacrifictd. 

In  former  dav>  when  a  j-atient  had  a  stran-nlated  hernia  which 
had  existed  for  f()ur  or  tive  days  he  w^  uld  u>ually  die  even  after  we 
had  release<l  the  howel.  Animal  experimentation  has  tau-ht  us  that 
the  death  wa-  dne  to  ])oisons  absorbed  from  the  temporarily  paralyzed 
bowel  We  now  open  the  bowel  above  the  point  of  the  hernia,  allow 
the  poisonous  intestinal  contents  to  e-cape  and  achieve  success  where 
failure  usuallv  followed. 
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As  a  result  of  experiments  on  animals  we  have  learned  that  chlo- 
roform causes  widespread  necrosis  of  the  liver;  hence  this  anesthetic 
has  been  practically  discarded  in  this  country,  except  in  obstetrical 
cases  where  it  is  employed  only  for  a  few  moments. 

As  a  result  of  experiments  on  animals  we  have  been  able  to  dis- 
cover how  nuich  intestine  can  be  removed  and  the  patient  still  live. 

As  a  result  of  experimentation  a  knowledge  of  the  stomach  juices 
was  learned. 

ddiese  are  l)ut  a  few  of  the  fundamental  truths  that  have  been 
ascertained  as  a  result  of  operations  on  animals — truths  that  have 
enabled  the  surgeon  to  save  myriads  of  lives. 

The  (juestion  is  often  asked,  'A\diy  use",  the  dog?''  In  many 
laboratory  experiments  mice,  rats,  guinea-pigs,  rabbits  and  other  ani- 
mals ha\e  been  employed.  In  experimental  work  dealing  wdth  the 
adxancemeiit  of  abdominal  surgery  we  have  to  use  a  larger  animal,  an 
animal  wdiose  ahd(>minal  organs  resemble  in  some  degree  those  of  the 
human  being,  and  the  dog  is  the  only  animal  that  w^e  can  satisfactorily 
employ. 

It  may  be  of  interest  to  describe  briefly  the  method  of  operating 
on  dogs.  The  instruments  are  carefullv  sterilized  bv  boiling.  The 
s]^onges  and  dressings  are  prepared  in  precisely  the  same  manner  that 
the\  are  in  a  hospital  operating  room.  The  operator  and  his  assist- 
ants scrub  u])  and  go  through  the  same  solutions  that  they  employ  in 
prei)aring  for  a  regular  abdominal  o])eration.  A  trained  assistant  is 
selected  to  put  the  dog  to  sleep  and  the  abdominal  preparation  of  the 
animal  is  carried  out  with  the  utmost  care. 

The  operation  itself  is  carried  out  with  the  same  precision  that 
is  in  vogue  in  any  well-organized  operating  room,  and  the  operator 
is  keen  to  see  if  he  can  successfully  perform  the  new  operation  that 
will  in  the  future  enable  him  to  relieve  conditions  in  the  human  being 
that  have  heretofore  baffled  the  surgeons. 

As  soon  as  the  operation  has  been  completed  the  dog  is  placed 
in  a  comfortable  cage  and  given  morphia  or  some  other  drug  that  will 
in  large  measure  relieve  his  suffering.  His  diet  is  also  carefully  super- 
vised until  he  is  able  to  be  up  and  around  again.  This  scrupulous  care 
of  the  animal  is  absolutelv  essential  otherwise  manv  of  these  valuable 
and  successful  experiments  would  end  in  failure. 

It  is  interesting  to  note  that,  when  the  animal  operating  room  at 
the  Rockefeller  Institute  was  established,  the  head  nurse  of  one  of  the 
best  oj^erating  rcKims  in  the  country  was  selected  to  take  charge  of  this 
department. 

W  hen  a  physician  who  was  visiting  the  Rockefeller  Institute 
dropped  in  to  see  the  dogs  that  had  been  operated  on  they  immediately 
started  to  l)ark  furiously,  but  as  soon  as  the  surgeon  who  had  per- 
formed the  operations  and  watched  them  subsequentlv  appeared  their 
barking  ceased  and  the  dogs  wagged  their  tails  furiously.     The  dogs, 
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of  course  did  not  know  that  the  surgeon  had  produced  their  suffering. 
They  were  asleep.  They  only  knew  that  he  had  hcen  kuid  to  them 
when  sufferini^.     Further  comment  is  unnecessary. 

The  Training  of  Yonu'^  5//r-ro;Ls\— The  imblic  has  a  rii^ht  to  de- 
mand the  best  sur-ical  service  obtainable.  In  the  early  days  many 
a  man  after  vears  of  general  practice  gradually  drifted  into  operatmg. 
The  surgerv' of  todav  requires  such  perfection  in  diagnosis,  such  a 
knowledge  t'f  pathology,  operative  techni(iue  and  after  treatment  thaC 
the  embr\(.  sin-ge<'n  nm-t  after  spending  one  or  two  years  in  a  medical 
rlinic  start  at  the  b..ttom  rung  of  the  surgical  ladder _an<l  work  up. 
lie  will  begin  a<  a  v'mnr  assistant  taking  histories  on  the  wards,  mak- 
ing the  nt'cessarv  ri)Utine  laboratory  examinations,  handling  mstru- 
ment^  at  Mpcratiims.  and  in  looking  after  the  patient^  that  have  been 
..pcrate<l  ujHm.  Alter  a  year  in  such  work  he  mav  became  a  second 
assistant.  \\\-  responsibilities  are  now  greater,  an.l  be  may  be  all.uved 
t»  '!-.  minnr  oju-rations.  W'lien  be  has  w.m  his  spurs  lie  is  advanced 
to  be  tirst  assist.-mt.  and   tlnally  becomes   ilie   rvsidi-nt   >urgeon   in  the 

hospital.  .        .      ,  , 

The  assistant  learns  much  from  his  cln.et.  and  m  ^\\l^  time  is  ahle 
to  ])crform  complicated  (  ])erations.  Put  there  :irc  some  that  he  can 
rarely  if  e\er  ^uccessfnlly  perform  the  llrst  tiiiu-.  Tlii-  is  ])crfcctly 
natural.  The  plumber's  a-si^taiit  miL^lit  watcli  his  employer  snccess- 
fullv  weld  ioints  for  months  witliont  bcin-  ;J)le  to  (V^  ^o  himsclt.  In 
order  to  b. "conic  a  master  plumber  it  i^  neccssar\-  for  him  t'-  do  sume 
of  the  welding  himself,  and  some  of  his  first  attem])ts  in  \\\\>  direction 
are  doomed  to  failure.  With  the  i)lumber's  apprentice  this  does  not 
matter  much  :  he  can  try  over  again,  and  if  necessary  secure^  new  |)ipes. 
Wlien  the  surgical  assistant  attemi'ts  for  the  first  tinu-  n.  bring  the  two 
eiiils  of  a  ])i'\\el  togetlier  an.l  -o  ^uture  them  that  the  joint  is  absolutely 
water  and  air  tight  he  i>  often  doomed  to  failure  and  tlic  ])atuMU,  u 
a  human  bring,  usually  succumb'-.  It  is  osential  that  lie  d)  the  op^ra- 
ti'.n  on  dogs  first  and  after  one  to  fi.ur  or  tlve  trials  be  can  with 
ease  make  a  ])erfect  joint. 

The  >ame  a]>plies  where  he  has  to  jnin  u])  the  small  tube  that  con- 
nects tile  kidney  with  the  bladder.  It  also  is  applicable  in  se\eral  other 
abdominal  emergencies. 

■  When  We  lo<  .k  at  the  subject  stpiarely  it  resoKi's  itself  into  this — 
in  the  fir.st  tvco  *.]>erations  in  which  abd.mnnal  tubes'  are  to  l)e  j.'HumI 
U])  f:nUire>  are  boun-l  to  re-ull  and  <leatli  enMie^.  It  is  better  lo  Im-c  a 
few  do->  or  a  corresponding  number  of  i>eo])1e  wliile  the  surgeon  is 
securin-  the  necessary  skill  in  the  ])erformance  of  these  important  and 
difficult  jirt-cedures? 

Surgeons  are  often  thought  to  be  lacking  in  sympathy,  but  I  have 
never  met  a  more  warm-hearted  group  of  men.  The  nature  of  then- 
calling,  however,  does  not  allow  them  to  let  their  feelings  run  away 
witli   their   judgment.     They   are   often   called    ui)oii    to   operate    upon 


their  nearest  and  dearest  relatives,  at  times  not  knowing  whether  thev 
will  be  able  to  get  them  off  the  table  alive.  There  is  nothing  in  this 
world  that  pulls  harder  on  the  heart  .strings  of  any  man  than  such  an 
ordeal,  and  yet  throughout  the  entire  operation  the  surgeon  must  com- 
bine consummate  judgment  with  absolute  coolness,  otherwise  he  can- 
not do  his  best.  There  is  little  wonder  that  the  busy  surgeon  must 
take  frequent  vacations,  otherwise  he  would  snap  under  the  strain. 

To  physicians  and  surgeons  the  innermost  life  of  the  community  is 
laid  bare.  The  veneer  and  camouflage  of  society  are  torn  aside,  and 
the  true  life  of  society  as  it  actually  is  stands  out  in  bold  relief  before 
him.  (j)uld  an}'  man  except  one  with  a  heart  of  stone  under  such 
circtimstances  fail  to  develop  to  a  large  degree  an  unbounded  sympathy 
with  mankind  ? 

All  surgeons  hc'ive  been  small  boys,  and  it  is  the  exception  to  find 
a  lad  who  does  not  lo\e  animals  and  above  all  dogs.  Well  do  I  re- 
member the  mongrel  dog  that  was  my  boon  companion,  just  after  I 
had  learned  to  toddle  around.  The  pranks  of  my  large  Xew  Found- 
land  dog.  I'onto.  will  always  linger  in  my  memory. 

That  splendid  thorough-bred  collie,  Toby,  was  a  delight  to  us  allj, 
but  like  some  of  his  race  he  occasionally  exhibited  dialx)lical  qualities, 
and  like  a  llash  would  bite  members  of  the  family.  In  a  moment  his 
anger  subsided,  and  for  days  he  would  in  every  way  manifest  his  sor- 
row for  the  outburst.  When  it  Ijecame  necessary  to  put  him  to  sleep 
on  account  of  his  l)eing  a  menace  to  the  neighbors  thereAvas  a  sadness 
in  the  famil\-  akin  to  the  loss  of  one's  very  own. 

Late  one  warm  July  night  in  190C),  long  after  we  had  retired,  the 
door  bell  rang,  and  the  expressman  brought,  in  a  small  crate.  On 
opening  the  door  of  this  a  small,  shaggy  mite  four  weeks  old  and  not 
over  six  inches  long  toddled  out.  At  first  he  was  very  shy,  but  after 
drinking  a  saucer  of  milk  became  friendh'.  In  a  few  davs  he  owned 
the  house.  He  had  the  usual  children's  diseases,  such  as  distemper 
and  intestinal  u])sets,  and  in  each  of  these  was  tenderly  nursed. 

Like  all  young  children  he  manifested  a  tendency  to  run  away, 
and  on  one  occasion  w\as  missing  for  two  days.  Scotties  are  no  beau- 
ties, and  an  advertisement  for  "an  ugly-looking  little  black  dog'' 
brought  him  l)ack  promptly.  When  four  or  five  years  old  he  was  des- 
perately ill.  and  we  feared  for  his  life.  He  w^as  at  once  taken  over 
to  the  Hunterian  Laboratory — the  dog  hospital  of  the  Johns  Hopkins 
Medical  School — and  put  under  the  care  of  the  young  surgeon  in 
charge,  Ap])ropriate  treatment  was  at  once  instituted,  and  wdien  we 
left  him  there,  those  wistful  and  pleading  eyes  follow^ed  us  to  the  door. 
Xo  human  being  could  have  spoken  more  plainly.  Next  morning  we 
went  over  to  the  hospital  expecting  to  find  him  dead.  Imagine  our 
joy  and  surprise  to  see  him  running  around  the  cage  and  wagging  his 
tail  furiously. 
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One  summer  we  went  to  Europe  and  he  was  put  out  to  board.  On 
our  return  a  more  seedy  and  bedraij:i::led  little  animal  could  not  be 
found.  That  settled  it.  he  has  his  own  trunk,  and  each  year  he  travels 
with  the  familv  to  the  back  woods  of  Canada  wliere  for  two  months  he 
is  continually  busy  in  chasin.o:  chipmunks,  digi^ing  holes  and  in  locatm^- 
bones  that  he  had  buried  in  i)revious  years. 

]-(»r  a  lono-  period  he  and  1  lived  al»ne.  and  each  ni-ht  lie  was  fauh- 
fully  waitin--  for  me  at  the  head  oi  ilic  stairs,  and  each  ni-ht  he  and  I 
went  tor  a  walk  before  retirin-.  Sometimes,  when  an  emer-ency  op- 
eration has  detained  me  late  into  the  ni.^dit.  our  stroll  has  been  deferred 
until  1  or  "2  o'clnck  in  the  mornini^-,  but  he  never  mi-ses  it  when   I  am 

home. 

Killie  is  now  nearlv  fourteen  vears  old.  lie  cann(»t  climb  as  he 
once  CMuld.  he  has  a  cataract  in  one  c}  c.  and  he  is  an  .4d  man,  bn.t  he 
is  still  an  in-epara1)le  member  of  the  fannly  and  Iteloved  bv  all.  He 
lias  brought  untold  happine»  to  the  household  and  is  a  nio^l  valued 
friend.     As  I  write  thi^  be  i>  l\in--  at  my  feet. 

If  one  of  my  family  were  <le>|)erately  ill.  and  if  it  were  necessary 
to  try  M  ne  animal  experiment  with  the  hope  <'f  >avin^-  then'  life,  and 
it  It' were  im])ossible  to  secure  another  (Iol:  fi.r  the  purpose,  tlien  L 
should  with  ,L;reat  reluctance  be  forced  to  operate  on  Killie.  Thysi- 
cians  and  sur.L;eon>  in  the  ])a>t  ha\e  not  (.nly  risked.  b;u  L:;\en  their  lives 
fia-  their  ])a!ieiUs  and  will  continue  t>i  d<'  ^o  in  tlie  future.  We  can 
well  ima,L,dne  the  a-cny  in  the  heart  of  Abraham  when  he  was  prepar- 
ing to  offer  tip  his  son.  Isaac,  as  a  sacrifice. 

Wdien  considering-  the  subject  of  \i\i^ectiun  I  am  continually  re- 
minded of  the  woman  who  wa<  visitini:-  an  a.sylum.  In  her  curiosity 
she  opened  a  doijr  and  saw  a  man  riding-  a  broomstick,  'riiou-h  some- 
what startled  she  said.  "I  >ee  you  are  ridin--  a  horse."  The  man  replied, 
"Xo.  it  is  a  h-»l)by.  if  it  were  a  hor>e  1  could  ^et  off."  We  all  have 
our  hobbies,  or  should  have  them.  It  is  the  man  or  woman  who  has 
a  hobbv  that  accomplishes  thin.qs,  but  in  followin.^'  out  our  hobbies 
let  us  view  the  subject  from  every  standpnint,  let  us  see  if  we  are  on  the 
right  track. 

In  the  Ilunterian  Laijoratory  at  Hopkins  and  catchin,L(  ones  eye  as 
he  enters  the  building  is  a  conspicuous  li>t  of  rules  which  are  and  have 
been  rigidlv  enfr)rced  for  vears.  Amt>ng  other  rules  i^  the  following: 
**Any  attendant  who  strikes  a  dog  i>  to  be  discharged  at  once."  I'.very 
precaution  for  the  humane  treatment  of  animals  ha>  been  scrupulously 
observed. 

W'c  should  be  as  careful  and  con>iderate  of  animals  as  we  are  of 
people,  but  if  b\-  the  experimentation  on  a  few  animals  we  can  save 
many  lives,  is  it  not  our  duty  to  do  so?  Would  you  be  willing  to  lose 
one  of  vour  dear  ones  rather  than  lia\e  the  >urgeon  sacritiee  a  few 
(•|(,(r_^ — von  certainlv  would  not  when  the  acid  test  came. 
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What  would  you  think  of  an  apprentice  carpenter  being  given 
valuable  mahogany  to  work  on.  You  would  consider  it  absurd.  He 
should  practice  on  the  cheapest  kind  of  lumber  until  he  has  gained 
sufticient  skill  to  handle  adequately  the  rare  and  more  costly  woods. 
Human  beings  are  the  mahogany  of  surgery. 

Why  is  it  that  American  surgeons  when  ill  abroad  and  needing 
surgical  operations,  if  possible,  take  the  first  boat  for  America?  It  is 
because  they  feel  that  they  can  get  better  surgical  treatment  in  this 
country  than  anywhere  else  in  the  world.  The  w^onderful  advances  in 
American  surgery  have  in  no  small  measure  been  due  to  the  careful 
and  painstaking  animal  experiments  carried  on  in  the  United  States. 

The  people  of  the  world  owe  a  tremendous  debt  to  Louis  Pasteur, 
to  Joseph  Lister  and  to  the  results  of  animal  experimentation.  ]\Iyri- 
ads  of  useftil  men  and  women,  now  alive  and  well,  would  have  long 
since  ])assed  to  their  eternal  resting  place  had  it' not  been  for  the  funda- 
mental discoveries  of  Pasteur  and  Lister,  and  for  the  new  and  better 
methods  revealed  to  us  by  experiments  on  dogs. 

The  citizens  of  the  United  States,  when  ill,  rely  absolutely  on  the 
judgment  of  their  surgeon  and  place  themselves  and  their  families 
under  the  care  of  these  surgeons,  knowing  full  well  that  they  will 
receive  the  best  possible  surgical  care.  Such  being  the  case,  the  public 
can  with  confidence  rely  on  the  surgeon  to  be  careful,  conscientious 
and  humane  in  his  experimentation  on  dogs,  which  is  absolutely  essen- 
tial to  the  continued  advancement  of  this  important  branch  and  to 
Medicine  as  a  whole. 


ACPHFALMEXTS  OF  AXL\L\L  EXPERIMEXTATIOX  LX 

GEXERAL  SURGERY. 

By 

George  Tully  W\ughax,  M.  D.,  LL.  D.,  F.  A.  C.  S. 

Professor  of  Surgery^  Gcorgctoz^ni  Uuiz'crsity. 

Man  in  the  beginning  w^as  given  control  of  all  inferior  animals 
for  use,  but  not  for  abuse,  and  this  right  to  use  extends  to  confining 
the  animals  in  captivity,  making  them  w^ork  for  him,  and  even  taking 
their  lives  for  any  good  and  sufficient  reason. 

ALan  gives  his  own  life  and  often  sustains  great  hardship  and  suf- 
fering in  support  of  a  worthy  cause,  or  for  the  benefit  of  his  kind; 
then  why  should  he  hesitate  to  use  the  lower  animals,  wdio  have  been 
given  into  his  keeping,  for  any  worthy  purpose? 

I  am  as  much  opposed  to  cruelty  in  the  true  meaning  of  that  word 
as  the  most  violent  and  senseless  antivivisectionist,  but  the  use  of  ani- 
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mals  and  their  sacrifice  at  times  even  with  sufferin-,  when  clone   for 
the  benetit  of  the  human  race,  is  not  cruelty. 

1  have  read  a  number  of  attacks  on  all  who  hrliexe  ni  the  i)rm- 
ciples  I  have  iu>t  stated,  and  especially  on  the  menihcrs  <,f  the  medical 
profession,  but  the  most  remarkable  and  amusing  of  them  all  is  a  boc-k 

bv  Stephen  Colerid.i^e.  •   . 

'  Stephen  Colerid-e.  in  his  b<K;)k  entitled  •'X'ivisection— A  Heartless 
Science."  r-'l<;.  feels  it  his  duty  to  attack  vivisecti.-n  a>  he  i>  a  rei^re- 
sentative  in  the  fi'urth  generation  from  the  one  who  wrote  the  "An- 
cient Mariner,"  and  modestlv  continues.  "I  may  claim  with  some  par- 
donable t>ri(le  to  have  acquired  mv  convictions  from  three  oencrations 
of  ancestors,  whose  title  to  di.stinctinn  in  the  tields  of  law  and  letters 

cannot  he  gainsaid." 

\fter  readin-  his  book  one  is  compelled  to  believe  that  however 
much  he  mav  know  of  'daw  and  letter>."  his  knowledL^e  of  ])hyMnlo-y 
is  woefullv  det^cient.  To  select  one  from  the  numerous  exam|)les  of 
errnueous'deduction,  i-nnrantly  or  wilfully  made,  read  his  criticism  ot 
certain  experiments  made  on  animals  by  keei^in.c:  them  continually  under 
the  induence  of  alcohol,  as  showinc:  his  idea  of  cruelty: 

^'Surely  it  is  time  that  all  decent  men  and  women  in  luigland  raised 
their  voices  in  solemn  protest  against  these  dreadful  claims()f  physi- 
ology, claims  that  revolt  the  heart  and  shock  the  conscience." 

•"^Comin--  from  a  man  of  such  pride  in  hi>  logic,  education,  and 
hereditarv  a.nvictions,  this  hvsterical  outburst  is  surprising  over  a 
condition  in  which  the  animal  is  blissfully  unconscious  ot  worry  and 
certainlv  free  from  all  pain. 

The  issue,  he  writes,  is  '"whether  vivisection  as  practiced  js  right, 
not  wdiether  it  is  useful  to  science." 

What  sophistry— the  killing  of  a  man  in  the  abstract  is  not  right, 
yet  it  is  universallv  conceded  that  circumstances  often  make  it  right, 
ile  attacks  the  >up'i)ort  or  aid  of  medical  schools  by  hosi)itals,  criticiz- 
ing Lord  Lister's  approval,  and  pays  his  respects  especially  t(^  the 
affairs  of  St.  Bartholomew's  Hospital,  conclusive  evidence  that  he  fails 
to  see  the  benefit  which  the  schools  with  their  students  and  i)hysicians 
bring  to  the  hospital,  and  showing  his  ].reiudiced  and  distorted  opinion 
of  the  medical  profession. 

The  deductions  from  Sir  \ictor  Horsley's  answers  to  questions 
by  the  Royal  Commission  on  \ivisection  are  unfair  and  unwarranted; 
the  insinuation  that  men  like  Brunton,  Powers.  Schaefer,  Morris. 
Swazey,  Bruce,  Osier  and  others  obtained  their  honors  by  practicing 
c.r  supporting  what  he  regards  as  an  infamous  practice,  is  slanderous; 
but  the  tribu^te  to  the  leading  lights  of  science  in  America,  in  the  sug- 
gestion that  asses'  ears  be  grafted  on  the  heads  of  the  operators,  is 
amusing  as  the  idea  instantly  occurs  to  the  reader  that  the  head  of 
the  author  would  be  much  more  appropriate  for  adornment  with  these 
emblems  of  unreasonable  obstinacy  and  stupidity. 
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To  read  the  author's  own  account  of  how  he  has  punctured  the 
inflated  arguments  of  his  opponents  with  his  irresistible  logic,  marks 
him  as  a  regular  Boanerges  in  control  of  the  lightning  and  thunder, 
and  to  oppose  his  judgment  or  opinion  is  to  invite  destruction. 

The  charge  of  megalocephaly  (bigheadedness)  made  against  Sir 
Edward  Schaefer  is  another  instance  of  transferring  one's  own  pecu- 
liarities to  the  shoulders  .of  another.  The  entire  tone  of  the  book  forces 
the  conclusion  that  the  author  is  a  man  whose  self-conceit  is  colossal, 
wdiose  skill  in  distorting  language  from  its  honest  meaning  to  suit  his 
piir])ose  is  phenomenal  but  whose  faith  in  the  integrity  of  those  wlio 
differ  with  him  is  pitial)le,  and  wdiose  logic  is  ridiculous. 

Let  us  hear  now  some  of  truth  and  sol)erness  :  After  the  R<  >>  al 
Commission  on  \ivisection  IkkI  concluded  its  sessions  and  the  examina- 
tion of  numerous  advocates  and  opponents  of  vivisection,  the  Earl  of 
Cromer,  who  might  l)e  regarded  as  an  unprejudiced  party,  thus  ex- 
presses his  o])inions : 

"I  I  eh  .stroiiglv  that  the  vivisectionists  and  not  their  opponents 
were  the  true  humanitarians.  ''  *  '^  The  argument  that  the  re- 
searclies  of  the  vivisectionists  have  been  barren  of  results  ought  to  be 
linally  discarded  l)y  all  save  those  wdio  are  not  open  to  conviction. 
^=^  =^-  ^  'Jdie  case  of  the  antivivisectionists,  when  sul)mitted  to  the 
test  of  cross-examination,  broke  down  helplessly." 

.\  word  now  regarding  some  of  tlic  benehts  wc  enjoy  from  annual 
experimentation. 

Sexenty-fnc  vcars  ago  little  was  known  as  to  the  exact  relations 
between  the  anatiany  and  the  functions  of  the  brain,  spinal  cord  and 
nerves.  Wat^.n  in  'is  IT)  (  Mead)  said:  "ddie  structure  of  tlie  nerv<.us 
system  has  no  ])erceptible  or  understood  subservience  to  its  functions," 
and  he  1)elie\ed  tliat  the  l)rain  was  the  seat  of  a  sort  of  generalized 
funciii.n  with  no  si)ecial  centers.  Now  we  know,  thanks  to  the  experi- 
ments of  I'errier.  llitzig.  Sherrington.  Greenbaum  and  others,  on  th.e 
brains  of  monkeys  that  every  motion  and  sensation  in  the  body  Ikis 
its  center  or  little  group  of  cells  in  the  i»rain  which  control  it.  so  that 
'any  stimulation  or  injury  to  that  center  in  the  l)rain  is  shown  by  a 
eeriain  sensation  or  movejnent  of  the  muscles  of  the  part  so  controlled. 
It  is  an  ordinnrv  event  now,  in  injury  or  disease  of  the  brain  for  the 
surgeou  In-  observing,  for  example,  movements  or  paralysis  of  the 
muscles  of  ilie  foot,  hand,  eye,  mouth,  etc..  to  know  exactly  in  wdiat 
part  of  th.e  brain  to  look  for  the  blood  clot,  tumor  or  wdiatever  may 
be  causing  the  trouble. 

ddiis  was  illustrated  in  the  case  of  a  prominent  presidential  candi- 
date, wdien  twitchings  or  paralysis  began  in  one  of  his  feet,  the  surgeon 
knew  just  wdiere  to  look  for  the  cause  in  the  brain,  namely,  the  center 
controlling  that  foot,  so  he  opened  the  skull  and  found  and  removed 
a  tumor. 
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•  It  was  Charles  r.ell's  exiH-rinicnts  on  a  dmikry  al)nut  isll  that 
cstabH.hed  the  difference  in  functi..n  between  the  fifth  and  seventh 
cranial  nerves  and  thus  enabled  u>  to  operate  successtully  on  thousands 
of  cases  of  neurali^ia  of  the  face. 

The  sur<aTv  of  the  thvroid  -land  and  the  intellicrent  treatment  of 
jroitre  was  worked  out  bv  animal  experimentation:  even  .L;reat  anato- 
mists   like   Luschka    having   no  appreciation   of    the    lunctions   ot    the 
thvroid  or  parathvroid  glands  and  their  important  relation  to  lite  and 
health       In  the  i^rst  (.])erations  sometimes  all  ot   the  thymid  and  pnra- 
thvroid  glands  were  removed,  when  the  patient  cither  <hed  m  convul- 
sions  or   live<l   a   short,  crippled   life    with   bloated    feaUire^.    cold   and 
thickened  skin  intellectual  stupidity,  ending  in  imbecduy.     l.v  mvestiga- 
tion  on  animals  it  was   found  that  when  all  oi  the  ]>arathyroid.  were 
removed    the  animal  dies  of  tetanv.  so  that  now  in  surgical  operations 
for  goitre  we  arc  always  careful  to  kaxe  at  least  one  ])arathyroul  gland. 
Before  removing  the  larvnx   for  cancer   in  man.   C/crny   cxpm- 
mented  on  dogs  and   found  that  they   survived  the  operation  and  cm- 
tinued  in  good  health,  and  now  it  is  an  e.tal)li>hed  lite-saving  opera- 
tion for  man.  , 

likewise  Simon  in  isC.O.  before  removmg  a  kidney  from  man, 
established  the  fact  that  dogs  survived  the  l->  of  one  kidney  without 
anv  detriment  to  their  health.  an<l  that  is  now  a  very  common  opera- 
tion for  malignant  tumors,  tuberculosis,  abscess.  sUme.  etc.,  and  the 
man    live>   and   enjMy.   life   seeminglv   as   well   uli    with   one   kidne)    as 

with  two. 

In  isr,:  oilier  prove*!  bv  experiments  on  animals  that  b(»ne  or 
periosteum  would  live  and  grow  and  make  new  bone  it  transplanted 
from  one  i)art  to  another  of  the  same  animal,  or  it  transplanted  irom 
one  animal  to  another  animal,  l^nmi  the  knowledge  obtamed  m  this 
manner  have  come  the  nnmerou>  and  wonderful  operations  on  bones. 

In  older  times  >urgei>n>  could  make  a  new  nose   (for  one  whose 

nose  had  been,  destroved  )  bv  turning  down  a  flap  from  his  torehead  or 

c-etting   a   tlap   h^m   hi^   arm,  biU   it   was  a  soft,  mushy   nose.      Xow,^ 

when  this  is  necessarv,  we  transplant  a  piece  of  bone  to   stitten  the 

soft  part,   obtained  from  the  out«r  table  <.f  the  skull,  trom  the  end  of 

a  linger  or   from  one  of  the  ribs.      Tarts  of  the  skull  are   sometimes 

(le>troved  bv  w.nuuU  leaving  the  brain  covered  only  l)y  the  sott  parts 

which'mav  cau>e  fits  or  lea<i  too  easily  to  injury  to  the  bram.      1  hese 

defects  in'the  skull  are  filled  mi  now,  not  by  silver  or  celluloid  i)lates, 

as  was  formerlv  done,  but  bv  l)one  obtained  by  splitting  off  a  piece  of 

the  outMde  table  of  the  >kull  near  the  detect  or  bv  cartdage  o].ta:ned 

from  the  end>  of  the  patient's  ribs.     A  long  bone  ])artially  destn.ved 

n-iv  have  the  -■ai.  fdled  in  bv  transplanting  a  fragment  from  some  bone 

large  enongh  t^I.  >pare  it— placing  and  fixing  the  fragment  between  the 

ends  .,f  the  two  fragments  and  holding  it  m  i)lace  until  union  occurs. 


45 


Wdiere  the  thumb  has  been  lost  or  all  the  fingers,  a  substitute  for 
the  thumb  for  the  fingers  to  press  against,  or  a  substitute  for  the 
fingers  for  the  thumb  to  press  against,  has  been  made  by  transplant- 
ing a  suitable  bone  or  fragment  and  fixing  it  in  its  new  position.  For 
the  treatment  of  tuberculosis  of  the  spine,  which  leads  to  hunchback, 
a  fragment  taken  from  the  larger  bone  in  the  leg  is  transplanted  into 
the  part  of  the  spine  which  is  diseased  in  order  to  hold  the  parts  at  rest 
until  cure  takes  place  and  prevent  the  deformity  of  hunchback. 

Even  entire  joints,  as  the  knee,  have  been  transplanted  success- 
fully—the diseased  joint  is  cut  out  and  a  healthy  joint  of  proper  size 
from  a  recentlv  amputated  limb  is  fixed  in  its  place  until  union  occurs^. 
Metchnik(')ft  in  WH):]  inoculated  apes  with  syidiilis.  and  in  1!H).5 
Schaudin  and  Hoffmann  discovered  the  germ  of  the  disease.  A  few 
years  later,  in  11)10,  Ehrlich  discovered  his  famous  (30(),  or  salvarsan, 
after  (iOo  other  remedies  had  been  tried  unsuccessfully. 

In  ISTG  (uissenbauer  and  Winiwarter  experimented  on  dogs' 
stomachs  and  were  surprised  and  pleased  to  find  after  cutting  out 
pieces  and  sewing  them  together  that  the  parts  united  and  grew 
together  as  kindly  as  do  wounds  of  the  skin,  instead  of  being  digested 
or'^destroyed  bv  the  gastric  juice  as  was  the  common  belief  . 

In  ISC.i  liillroth  did  the  first  successful  pylorectomy  (excision  of 
a  ])ortion  of  the  stomach)  on  the  human  being.  In  1884  few  surgeons 
were  bdd  enough  to  oi)en  the  abdomen  even  for  the  treatment  of  gun- 
sh,.t  wounds.  Then  it  was  that  Parkes,  at  Chicago,  experimented  on 
thirty-seven  dogs  bv  shooting  them  through  the  bowels  while  etherized, 
then' operating' on  'the  wounds  and  ])roved  that  opening  the  abdomen 
and  sewing  u])  the  bullet  holes  was  the  best  method  of  treatment.  This 
has  led  to  the  saving  of  thousands  of  lives,  and  the  surgeon  of  today 
who  fails  to  operate  in  such  cases  would  be  negligent  of  his  duty. 

Xot  only  do  we  operate  for  wounds  of  the  stomach  and  bowels, 
but  for  mrm'v  diseases,  such  as  cancer  and  ulcer.  A  portion  of  the 
stomach  containing  the  cancer  is  cut  out  and  the  ends  sewed  together, 
or  the  ends  mav  be  closed  bv  stitches  and  a  new  opening  made  between 
the  stomach  and  the  bowel.  Wdien  the  disease  is  so  far  advanced  that 
removal  is  impossible,  the  stomach  or  the  bowel  above,  and  the  bowel 
below  the  disease,  which  causes  obstruction  are  united,  "short  circiuted" 
as  it  is  called,  s(^  that  the  obstruction  is  relieved  and  the  patient's  life 
prolonged  and  made  more  comfortal)le.  It  was  also  found  that  the 
entire  ""stomach  could  be  removed  and  the  patient  live.  Schlatter  at 
Zurich  Switzerland,  did  the  first  successful  com])lete  removal  of  the 
stomach  in  1897,  and  the  patient  lived  about  one  year,  dying  of  a  return 
of  the  disease  (  cancer)  in  some  other  form.  Since  then  the  operation 
has  been  done  many  times  with  good  results. 

Forty  years  ago  no  one  had  dared  to  operate  on  a  human  heart. 
If  it  was' penetrated  bv  a  knife  or  bullet,  the  patient  was  permitted  to 
die  without  any  interference  on  the  part  of  the  surgeon.     Even  with 
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this  method  of  no  treatment  some  patients  recovered,  and  in  18G7 
Fischer  puhHshed  a  Hst  of  451)  woiuids  of  the  heart  with  an  estimated 
recovery  oi  5  to  10  i)er  cent;  hut  as  no  ()})eration  was  done,  it  is  i)roh- 
ahle  that  most  of  the  recoveries  were  in  those  in  whom  the  heart  had 
not  heen  wounded,  anrl  it  would  1)e  nearer  correct  to  assume  that  recov- 
eries fr(^m  pcnetratiuL:'  wounds  in  the  heart  treated  l)y  the  "watchful 
waitinii"'  plan  would  not  exceed  -")  per  cent. 

In  IS!).")  Rosenthal  and  1  >el  X'acchio  made  a  numher  of  experiments 
on  <1ol;s  and  found  that  they  could  he  cured  when  the  heart  was 
WMimded  h\'  o])enini^  the  chest  and  sewini;  u])  the  wound  in  the  heart. 
Tlu-  next  ve.'U-  l-'arina.  of  Rome,  sewed  u])  a  wt)und  in  the  heart  of  a 
man.  and  the  man  li\ed  ^ix  days  and  died  ^>\  jiiieuuiduia.  HuriiiL:'  the 
sauu'  \ear  Reliu  jierformed  the  tir>t  cmipletely  successful  operation 
of  sewing;'  up  a  w^'und  in  tlu-  heart.  'rwiKe  \ears  ai^o  (  15>'>S)  1  col- 
lected l'")ii  cases  in  which  wounds  of  tlie  lieart^  had  hecn  sewed  up  and 
3.")  j)er  cent  I  .V.^)  of  th.e  j^atients  recovered — a  i^ain  <»f  ahout  ;50  prr  c-ent 
over  the  dM-imtiiin^  niethml.  Since  that  tiuir  many  other  patients  with 
wonnd>  of  tile  heart  ha\e  Ik-cu  ^a\e<l  h>-  <»])eration. 

All  of  u<  hopr  to  >ce  the  lime  when  diseases  of  the  heart  can  he 
operated  on  and  cau'ed  in  tla-  >anie  \\a\'.  in  diseases  of  the  heart,  the 
\al\e'S  often  I'econie  t-'o  small,  or  the  natural  o])enin,i;'s  h\-  which  one 
chamher  t>pens  intit  another  or  into  the  great  blood  xesseK.  luc.  inu  too 
large  or  too  small,  so  a  leak  occtirs. 

( 'arrel  aiiil  his  co-lahorers  at  the  Rockefeller  lu-titutr  have  demon- 
strated the  fact  that  in  do^s  the  valves  in  the  heart  and  the  natural 
openings  can  he  sewed  up,  enlarged,  or  reduced  in  size  without  killing 
the  animal.  In  the  ^puie  wav  large  hlood  vessels  wliich  li:i\e  hecn 
wounde-l  lia\e  heen  ]ireser\ed  hv  sewing  up  the  wound<.  or  where 
they  ha\c  hee!i  d'\idrd  hv  sewiug  the  end>  toi';et]ier.  or  where  mu.-h  t'f 
the  \essel  lias  l)een  destroyed,  hy  transferring  a  piece  of  another  ves- 
se'  which  can  he  spared  to  take  the  place  ol  the  portion,  which  has  heen 
destroyed. 

In  several  cases  one  lohe  (that  is  nearly  half)  of  one  lung  has  been 
successfully  removed,  and  in  one  case  Lilienthal  removed  almost  the 
entire  Iuiil^   witli   recovery  of  the  patient. 

1  caruii't  do  better  in  closing:'  th.an  ti>  (juote  the  uorcN  ^^\  1  )r.  W.  W. 
Keen,  tlie  .\'e-tor  of  American  .>urgery,  in  comparing'  the  achie\ements 
of  the  frienils  of  e^perauentation  with  the  achievements  of  it>  oppo- 
nents. 

Under  Ex  peri  m  ex  tatiox  . 

"1.  d'l'ev  ha\e  (lisco\ered  and  d^x  eloped  the  aniiscptiv-  meth(d.  and 
so  h.a\e  iu:L(le  p<>-si]»le  all  the  wonderful  results  of  modern  sur-erv. 

"2.  'l"he\-  lia\e  made  possible  practicalh'  all  modern  ahdominal 
surgery,  in.clnding  operations  on  tlie  stomach,  intestines,  appendix,  liver, 
g-allbladder,  jiancreas,  spU-en.  kidneys,  etc. 
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"3.  They  have  made  possible  all  the  modern  surgery  of  the  brain. 

"4.  They  have  recently  made  possible  a  new  surgery  of  the  chest, 
including  the  surgery  of  the  heart,  lungs,  aorta,  oesophagus,  etc. 

\r).  They  have  alm.ost  entirely  abolished  lockjaw,  after  operations, 
and  even  after  accident^. 

"().  Thev  have  reduced  the  deathrate  after  compound  fractures 
from  two  out  of  three ;  i.  e.,  ()()  in  a  hundred  to  less  than  1  in  a  hundred. 

''7.  Thpv  have  reduced  the  deathrate  of  ovariotomy  from  2  out  of 
3  or  6()  in  a  hundred  to  2  or  3  out  of  a  hundred. 

"S.  They  have  made  the  deathrate  after  operations  like  hernia, 
amputation  of  the  breast,  and  of  most  tumors  a  negligible  factor. 

"9.  They  have  abolished  yellow  fever — a  wonderful  triumph. 

"10.  Thev  have  enormously  diminished  the  ravages  of  the  deadly 
malaria,  and  its  abolition  is  only  a  matter  of  time. 

•(11.  They  have  reduced  the  deathrate  of  hydrophobia  from  12  to 
14  per  cent  of  persons  bitten  to  0.T7  per  cent.) 

"12.  They  have  devised  a  method  of  direct  transfusion  of  blood 
which  has  already  saved  many  lives. 

^'13.  They  have  cut  down  the  deathrate  in  diphtheria  all  over  the 
civilized  world.  Tn  19  European  and  American  cities  it  has  fallen 
from  79.9  per  hundred  thotisand  of  population  in  1S94.  when  the  anti- 
toxin treatment  was  begun,  to  19  deaths  per  hundred  thousand  in 
1905 — less  than  one-quarter  of  the  deathrate  before  the  introduction  of 
the  antitoxin. 

"14.  4diey  have  reduced  the  mortality  of  the  epidemic  form  of 
cerebro-s])inal  meningitis  from  75  or  even  90-odd  per  cent  to  20  per 
cent  and  less. 

"15.  They  have  made  operating  for  goitre  almost  perfectly  safe. 

*tl6.  They  have  assisted  in  cuttings  down  the  death  rate  of  tuber- 
culosis by  from  30  to  50  per  cent,  for  Koch's  discovery  of  the  tubercle 
bacillus  is  the  cornerstone  of  all  our  modern  sanitary  achievements.^, 

x'17.  In  the  British  Army  and  Navv  thev  have  abolished  Malta 
fever,  which,  in  1905.  before  their  researches,  attacked  nearly  1,300 
soldiers  and  sailors.  In  1907  there  were  in  the  army  only  11  cases; 
in  190S.  5  cases;  in  1909,  1  case. 

"IS.  They  have  almost  abolished  childbed  fever,  the  chief  former 
peril  of  maternity,  and  have  reduced  its  mortality  from  5  or  10  up  even 
to  57  in  every  hundred  mothers  to  1  in  1,250  mothers. 

*'19.  They  have  very  recently  discovered  a  remedy  which  bids  fair 
to  protect  innocent  wives  and  unborn  children,  besides  many  others 
in  the  community  at  large,  from  the  horrible  curse  of  syphilisT} 

*'20.  They  have  discovered  a  vaccine  against  typhoid  fever,  which 
among:  soldiers  in  camps  has  totally  abolished  typhoid  fever,  as  Presi- 
dent Taft  has  so  recently  and  so  convincingly  stated.  The  improved 
sanitation  which  has  helped  to  do  this  is  itself  largely  the  result  of 
bacteriologic  experimentation.    . 
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*'21.  Tliey  are  g:radually  nearing  the  discovery  of  the  cause,  and 
then  we  hope  of  the  cure,  of  those  dreadful  scour<;es  of  humanity, 
cancer,  infantile  paralysis  and  other  children's  diseases.  Who  that 
loves  his  fellow  creatures  would  dare  to  stay  the  hands  of  the  men 
who  may  lift  the  curse  of  infantile  paralysis,  scarlet  fever,  and  measles 
from  our  children  and  of  cancer  from  the  whole  race?  If  there  he 
such  cruel  creatures,  enemies  of  our  children  and  of  humanity,  let  them 
stand  up  and  he  counted.    ' 

"2'^.  As  Sir  Frederick  Treves  has  stated,  it  has  heen  by  experi- 
ments on  animals  that  our  knowled,Lie  of  the  j^atholoi^y,  methods  of 
transmission,  and  the  means  of  treatment  of  the  fatal  'sleeping  sick- 
ness'Jias  been  obtained  and  is  being  increased.  . 

r'23.  They  have  enormously  benefited  animals  by  discovering  the 
causes  and.  in  many  cases,  the  means  of  i)reventing  tuberculosis,  rin- 
derpest, anthrax,  glanders,  hog  cholera,  chicken  cholera,  lumpy  jaw, 
and  other  diseases  of  animals,  some  of  which  al^o  attack  manT~  If  suf- 
fering dumb  creatures  could  but  speak,  they.  too.  would  l)ray  that  this 
good  work  should  still  contiiuie  unhindered." 

On  the  other  hand,  what  have  the  foes  of  experimentation 
achieved? 

"1.   Xot  a  sinj/le  human  life  has  been  saved  bv  their  efforts. 

"2.    Xot  a  single  beneficent  disco\ery  has  been  made  by  them. 

''3.  Xot  a  single  disease  has  l)een  a])ated  or  abolished  by  them, 
either  in  animals  or  man. 

"4.  All  that  they  have  done  is  to  resist  progress — to  spend  $500,- 
000  in  30  vears  in  Cireat  T.ritain  alone,  and  very  large  amounts  of 
money  in  the  United  States — and  to  conduct  a  campaign  of  abuse  and 
gross  misrepresentation. 

"5.  They  ap[)arentlv  care  little  or  nothing  for  the  continued  suf- 
fering ancl  death  of  human  beings,  the  grief  and  not  seldom  the  ensuing 
poverty  of  their  families,  provided  that  "^r.  out  of  every  1,000  dogs 
and  cats,  monkeys  and  guinea  pigs,  mice  and  frogs  exj)erimented  on 
shall  escape  some  physical  suffering. 

"(').  They  insist,  therefore,  that  all  experimental  research  on  ani- 
mals shall  stop,  and — astounding  cruelty — that  thousands  of  human 
beings  shall  continue  year  after  year  to  suffer  and  to  die." 
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ACHIEVFAIEXT  OF  THE  MEDICAL  CORPS  OF  THE  ARMY 

IN  PREVENTIVE  MEDICINE. 

A  VIXDICATIOX  OF  AXIMAL  EXPERIMENTATION. 

By 

George  B.  Foster,  Jr.,  M.  D.,  Dr.  P.  H. 
Major,  Medical  Corps,  U'.  S.  Army. 

I  have  been  asked  to  discuss  animal  experimentation  in  its  relation 
to  the  advances  that  have  been  made  in  preventive  medicine  through 
the  work  of  military  surgeons. 

It  is  not  my  intention  to  approach  this  subject  in  a  controversial 
way,  as  I  feel  that  the  scientific  achievements  of  the  Medical  Corps  of 
the  Army  offer,  in  themselves,  an  argument  that  is  incontrovertible. 
I  shall  endeavor  to  outline  briefly  two  of  the  more  important  problems 
that  have  been  solved,  leaving  entirely  to  your  judgment  the  question 
as  to  whether  they  have  contributed  to  the  safety,  happiness,  and  pros- 
peritv  of  mankind. 

In  considering  the  relation  that  animal  experimentation — and  lab- 
oratory methods  in  general — bears  to  great  sanitary  triumphs,  one 
must  remember  that  no  great  achievement  has  been  the  work  of  one 
man  or  of  one  institution.  To  Marshal  Foch  has  been  attributed  the 
remark  that  "battles  are  won  with  scraps.''  This  applies  equally  in  the 
field  of  preventive  medicine.  ]\Iagendie,  the  great  French  physiologist, 
likened  himself  to  a  chiffonier — a  rag-picker — wandering  through  the 
realms  of  science,  picking  up  fragments  of  knowledge,  piecing  them 
together  and  applying  them  to  his  own  problems  as  he  went  along. 

Many  times  the  observations  of  clinicians  at  the  bedside  or  of  epi- 
demiologists in  the  field  furnish  the  clue  that  leads  to  some  epoch- 
making  discovery  in  the  laboratory :  while,  au  contraire,  in  innumerable 
instances  the  truths  elucidated  in  laboratories,  applied  practically  by 
sanitarians  and  clinicians,  have  resulted  in  the  conquest  of  disease. 

X'ow  let  us  see  what  has  been  accomplished. 

Typhoid  Fever. 


The  great  scourge  of  armies  during  the  nineteenth  century  was 
typhoid  fever.  At  the  beginning  of  the  Franco-Prussian  War,  the 
infection  existed  in  every  corps  of  the  German  Army  and  was  epidemic 
in  at  least  one  division.  After  mobilization  the  disease  spread  like 
wild-fire,  especially  among  the  troops  besieging  ^letz  and  Paris. 
Within  two  months  after  mobilization  typhoid  had  spread  so  rapidly 
among  some  of  the  German  troops  that  one  man  out  of  every  six 
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was  sick  cf  this  disease.  The  total  cases  of  typhoid  in  the  (icrman 
Armv  (kirinir  that  war  was  T3,.'V.M).  or  nearlv  10  per  cent  of  the  a\era,i;e 
streni::th. 

In  the  Afi^han  War  o\  ISTS-HO  t>phoid  fe\er  developed  at  nearly 
every  station  occupierl  hy  liritish  troops,  although  some  of  these  re- 
gions were  {■)ractically  uninhahited. 

Durini;-  tlie  ( )ran  campai.i^n.  in  1>.^.").  the  iM-cnch  troops  camped  in 
desert  stations  ne\*er  ])efore  occupied,  and  yet  typhoid  ivwr  not  onl}' 
occurred,  but  the  outhreak^  assumed  the  proportions  of  alarming 
ej)i  demies. 

Many  similar  instances  mii^ht  he  cited  where  troops  were  furnislied 
drinking-  water  of  unimpeachable  (piality  and  occupied  ideal  camp  sites 
that  could  not  po^^sibly  have  been  ty|)hoid  i)olluted  pre\iouslv,  vet 
typlioid  invariably  occurred. 

The  only  explanation  of  >uch  outbreaks  is  that  an  army  carries  its 
typhoid  with  it  in  the  form  ^^i  mild  undetected  cases,  or  of  the  so-called 
"healthy  carriers"  of  the  disease — individuals  who  ha\e  had  typhoid 
and  recovered,  but  who  still  harbor  and  excrete  from  therr  intestinal 
tracts  virulent  typhoid  orerms  capable  of  inxestiuL^  others.  Th.e  infec- 
tion is  then  passed  on  from  man  to  man  by  direct  or  throui;h  some  in- 
teniiediary — the  usual  intermediaries  bein^.  as  we  now  know,  "food, 
fingers  and  fhes." 

In  our  Civil  War  the  army  suffered  severely  from  typhoid,  espe- 
cially the  Army  of  the  Potomac.  In  the  four  years  lietween  July  1. 
ISG'?.  and  June  3o.  isfw;,  there  were  r)7.4(iO  cases,  resulting  in  5,3G0 
deaths. 

Another  tragic  |)age  in  medical  history  is  that  of  ty{)hoid  fever  in 
the  Sj)anish  W.ar.  livery  regiment  constituting  the  First,  Second,  Third, 
Fourth,  Fifth  and  Seventh  Army  Corj^s  developed  the  disease.  More 
than  90  per  cent  of  the  volunteer  regiments  were  heavily  infected 
within  eight  weeks  after  going  into  camp.  Typhoid  was  almost  equally 
prevalent  in  some  of  the  regular  regiments.  The  disease  occurred  in 
small  camps  as  well  as  large,  and  in  the  north  as  well  as  in  the  south. 
There  were  '^0,738  cases  in  a  little  army  of  10T.{)T3  men:  nearlv  one- 
fifth  of  the  army  contracting  the  disease.  The  toll  paid  to  tvi)hoi(l  in 
that  war  was  1,5S()  lives,  or  Xi]  per  cent  of  the  mortality  from  all  causes. 
Had  the  war  been  a  real  one  with  a  jiowerful  enemy  at  nur  doors, 
military  effort  would  have  been  largely  frustrated,  we  would  have  been 
subjected  to  invasion  and  ])erha])s  ultimately  to  defeat. 

Remembering  that  what  has  just  been  said  applies  to  armies  in  the 
pre-vaccination  days,  let  us  pass  on  for  a  moment  to  a  brief  considera- 
tion of  the  development  of  preventive  inoculation  against  typhoid  fever. 

F'rom  the  discovery  of  the  typhoid  bacillus  in  18S0.  and  its  suc- 
cessful cultivation  in  artificial  media  by  Gaffky,  a  Prussian  armv  sur- 
geon, in  1884,  the  investigation  of  methods  for  the  cimtrol  of  typhoid 
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fever  have  been  greatly/  advanced  by  the  work  of  army  surgeons ;  the 
whole  matter  of  protective  inoculation — experimental  and  applied — 
having  been  elucidated  for  the  most  part  in  armies. 

Widal,  a  French  army  surgeon,  working  with  Chantemesse  in 
1888,  first  demonstrated  that  white  mice  could  be  made  immune  to  the 
pathogenic  eft'ects  of  the  t\phoid  bacillus  by  previously  inoculating  them 
beneath  the  skin  with  sterilized  cultures.  Incidentally,  while  conduct- 
ing these  experiments,  Widal  discovered  the  phenomenon  of  aggluti- 
nation of  bacteria  in  immune  serum — a  reaction  now  bearing  his  name 
and  of  great  value  in  the  laboratory  diagnosis  of  typhoid  and  other 
diseases. 

Carrying  further  the  work  of  Widal.  Sir  Almroth  \\'right,  of  Dub- 
lin. Ireland,  a  Ihdtish  Army  officer  and  professor  of  pathology  at  the 
Army  Medical  School  at  Xetley.  after  much  preliminary  experimental 
work  on  laboratory  animals,  demonstrated  for  the  first  time,  in  1896-!) T. 
through  the  results  obtained  in  the  experimental  inoculation  of  over 
3. (>()(>  soldiers  in  India,  that  vaccination  of  man  was  practicable.  Dur- 
ing the  following  three  years  the  lessons  were  applied  practically  in  the 
preventi\e  inoculation  of  the  British  troops  in  South  Africa. 

In  "1 900.  ]^re\entive  inoculation  against  typhoid  was  introduced  in 
our  army  by  Major  (now  Colonel)  F.  I''.  Russell,  Medical  Corps.  He 
went  to  Europe,  studiousi}-  investigated  the  French,  British  and  Ger- 
man methods  in  \(»gue  at  the  time,  and,  returnin"-  to  the  Army  Medical 
School  in  this  city,  organized  and  estaldished  a  vaccine  laboratory,  in 
which  all  the  \accine  since  used  by  our  army  has  been  prepared.  Each 
batch  of  tliis  \accine  is  carefully  tested  for  sterility  l)y  injection  into 
mice,  an(l  its  imnnmizing  properties  are  ascertained  bv  the  inoculation 
of  rabbits.  These  animals  are  indispensable  to  the  standardization  of 
the  vaccine. 

At  the  l)eginning  \accination  was  voluntary — the  first  volunteers 
being  ollicers  and  enlisted  men  of  the  ^Medical  Department — and  only 
a  ])art  of  the  entire  army  was  \accinated  during  this  period.  It  was 
first  made  compulsory  for  the  20,000  men  mobilized  at  the  Maneuxer 
Dix  ision  at  San  .Antonio,  Texas,  in  th^  spring  of  1911.  During  the 
montiis  that  these  "30.000  men  lived  under  war  conditions  there  were 
but  two  cases  of  ty|)hoid  fever  among  them — one  occurring  in  a  non- 
vaccinated  ci\  ilian  teamster  and  the  other  in  a  Hospital  Corpsman,  who 
confessed  to  me  while  ill  that  he  had  only  received  one  of  the  three 
inoculations  |)rescribed,  and  that  he  had  evaded  the  remaining  two  by 
falsifying  the  records.  Following  this  conclusive  demonstration  of  the 
efficacy  of  j^rotective  inoculation  the  procedure  was  made  compulsorv 
for  the  entire  army  in  ]91'3.  In  1909  there  WTre  173  cases  of  tvjdioid 
in  the  armv,  while  in  191"2,  the  first  year  that  inoculation  became  uni- 


verbally  compulsory,  tlie  statistics  dropped  to  nine  cases  Nyith  a  single 
death. '  The  peace-time  army  from  then  on  remanied  practically   tree 

from  tvphoid.  .  ,       ^i 

\ow  ^ye  come  to  the  recent  Worl.l  War.  Let  us  cnsuler  the 
statistics  of  the  .\merican  .\rmy.  now  protected  hv  ant,-typh,.id  v.acci- 
nation  '  I'ref acini,  these  statistics,  ho^veyer.  I  desire  to  hnnj,  home  the 
fact  that.  Nyith  the  exception  that  these  troops  had  been  tmnnmt/ed  by 
protectiye  inoculation,  conditions  fayorins  the  deyvlopment  ol  typhoid 
were  exceedin^lv  comparable  to  those  existin.i;  m  the  Si.anish  \\  ar. 
The  army  ^vas  c^mpose.l  almost  entirely  of  tr.-ops  bastily  .Iratte.l  trom 
ciyil  pnr;uits-comparable  to  the  yolunteers  of  l^"S-and  the  citizen 
soldiers  of  the  Xational  C.uard.  They  xyere  hastily  mobilized  an.  sent 
to  camps,  many  of  which  geo.crraphically  xyere  in  clos.  proximity  to 
the  Pla-ue  spots  of  'iiS,  an<l  in  many  instances  adeipiate  sanitary  ar- 
rangements had  not  been  completed  before  the  arrnal  m  troops. 

""That  portion  of  the  army  that  subseciuentlv  went  to  hrancc  suf- 
fered "reat  oyercrowdin-  for  many  .lays  in  iinproyised  tran.sports. 
and.  ui^on  arriyal  at  port^  of  .lebarkati.ni.  were  her.ie.l  ■";«'"-«;: 
and  rushed  to  the  front.  The  earlier  tro.n>s.  <lurins  the  fal  ot  M  - 
and  whiter  of  li'K-ls.  were  billeted  in  insanitary  surroundm-s.  the 
condition  of  which  can  be  a,.preciated  only  by  those  wh.,  were  there. 
I  remember  the  yery  .amusin-  incident  of  a  hVencb  peasant  woman  in- 
di.ni.amly  ^leni.a.i.lini,'  that  the  .\merican  s..Idiers  billcte.l  in  her  ban, 
be\emo;ed  as  they  talke.l  at  nisht  and  kept  the  shee,.  awake.  1  he 
proximity  of  outhouses  to  water  supplies  ma>-  be  imaj;iiied  from  the 
request  made  by  the  peasant>  in  another  locality  that  the  .\mericans 
interdict  the  use  of  disinfectants  in  their  latrines  as  tins  procedure 
imparted  a  disat;reeable  taste  to  their  drinking'  water. 

The  conditions  in  the  trenches  would  haye  been  a  sanitary  re- 
proach had  it  been  possible  t.,  c.rrect  them.  Later,  as  trench  wart.are 
deycloiied  into  oi.en  battles  of  moyement.  the  tro,)ps  at  times  liye.l 
under  sanitary  conditions  that  are  indescribable.  .\t  Chateau-  I  hierry. 
for  e.xample.'onr  troops  m..yed  into  territ.iry  just  evacuate.l  by  the 
retreating  Cermans  that  were  nasty  beyon.l  descripti..n— dea-l  h."lies. 
dead  horses,  pools  of  feces  and  myriads  of  llies.  In  the  .\rRonne. 
transportation  difficulties,  the  nature  of,  the  terrain,  ami  tlie  dispersi.ni 
of  troops  often  made  it  impossible  t..  furnish  properly  treated  water 
at  all  times,  and  the  troops  drank  from  stagnant  pools,  collections  of 
water  in  shell  holes  and  whatnot. 

Xor  were  the  troops  stationed  in  towns  in  the  rear  free  from 
dansjer  of  infecti.m.  Sy<lem;itic  bacteriological  examination  of  the 
water  suiiiilies  in  \arious' parts  of  France  showed  that  oyer  SO  jier  c.Mit 
of  these  were  polhite.l  and  not  fit  for  drinkinsj  puriioses  without  pre- 
yious  chlorination  or  boiling.  In  many  instances  the  water  was 
yeritable  sewage  and  could  not  be  used  eyeii  after  treatment. 
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Yet,  during  the  two  years  of  the  \\'orkl  War,  in  which  approxi- 
mately 4.000,0(io  men  seryed  in  the  Army,  half  of  whom  saw  .service 
in  France,  there  were  but  1,0G5  cases  of  tyjAoid  feyer.    In  the  Spanish 
War  there  occurred  one  case  of  typhoid  among  each  six  men ;  in  this  \i 
war  one  case  in  eyery  3.T56  men.     The  official  statistics  of  the  Sur-     \ 
geon  General's  Office  for  the  period  September  1,  1917,  to  ^lay  2,  1 JIO,      ' 
show  that  there  were  but  2 13  deaths  from  this  disease.    Had  the  death 
rates  of  the  Spanish  War  preyailed,  51,133  deaths  would  have  occurred, 
and  had  the  Ciyil  War  rates  applied,  68,161  lives  would  have  been 

We  of  the  Armv  ^ledical  Corps  are  thrilled  with  pride  at  this 
achievement  of  one  of  our  colleagues.  The  mothers,  wives,  sisters 
and  sweethearts  of  the  50,000  men  whose  lives  were  saved  by  anti- 
tvphoid  vaccination  should  breathe  a  prayer  thanking  God  that  there 
was  a  Russell— and  animal  experimentation. 

These  are  the  results  of  preventive  inoculation  agamst  typhoid 
fever.  I  ask  you,  do  thev  compensate  for  the  lives  of  the  laboratorv 
animals  sacrificed  experimentally  in  perfecting  this  procedure  ." 

Yellow  Fever. 

Perhaps  the  most  spectacular  achievement  of  the  Medical  Corps 
of  the  Army  is  the  epoch-making  discovery  of  the  transmission  of 
yellow  fever  bv  the  mosquito. 

Yellow  fever,  ])eculiarlv  a  disease  of  the  American  continent,  is 
one  of  the  most  fatal  to  which  the  human  race  is  subject.  The  early 
colonists  suffered  severely  from  this  disease,  and  it  had  an  important 
bearing  upon  colonization  in  the  Western  Hemisphere.  Its  ravages 
in  tropical  America  made  this  section  a  veritable  plague  spot  for  white 
men  resulting  in  the  settlement  and  development  of  the  temperate 
regions  rather  than  the  tropics.  Untold  agricultural  and  mineral 
wealth  was  diverted  from  the  world's  markets  for  150  years  by  this 
grim  reaper  of  human  lives.  As  Waughan  so  graphically  states,  "A 
certain  dread  and  romance  attaches  to  its  history." 

Formerlv  the  disease  existed  perpetually  in  Havana,  and  from 
there  it  made  frequent  devastating  incursions  into  the  United  States. 
Outbreaks  occurred  along  the  eastern  seaboard  as  far  north  as  Boston. 
It  wrought  its  greatest  havoc,  however,  in  the  Southern  cities,  where, 
during  the  great  epidemic  of  ISTS— only  42  years  ago— 16,000  persons 
died,  '^and  the  economic  loss  was  estimated  at  $100,000,000.  ^  This 
catastrophe  focused  public  attention  for  a  time  and  resulted  in  tlie 
birth  of  a  Xational  Board  of  Health  to  protect  the  United  States  from 
another  invasion. 

As  most  of  the  epidemics  that  had  visited  the  United  States  were 
imported  from  Havana,  it  was  evident  to  sanitarians  that  great  pro- 
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tection  would  !>€  afforded  the  I'nited  States  were  it  |)«)ssi])le  to  eradicate 
yellow  fever  at  its  source.  The  opportunity  so  long  desired  arrived 
when  Havana  came  into  our  possession  in  ISIKS. 

At  this  time  nothing-  was  definitely  known  ns  to  the  cause  of 
\ellow  fever,  or  the  means  of  its  transmission.  Sanarelli.  an  Italian 
doctor,  had  just  announced  the  discovery  (tf  an  ors^^anism  which  he 
called  r.acillus  icteroides,  and  he  claimed  it  as  the  s])ecihc  cau>c  ot 
this  disease.  ImmediateK  kern  interest  \\a<  e\  inced  in  this  discovery, 
and  General  (lenr^c  M.  SternherL:'.  Snrc:eon  (^-neral  (d'  the  Arm\ .  him- 
self a  pi(Mieer  in\estiL;ator  in  xrllow  fc\er.  wlm  had  pa\ed  the  wa\-  tor 
suhsecjuent  workers,  ap[^(  anted  an  Army  I'liard,  consistin--  oi  Maj. 
Walter  Kred  and  Dr.  James  Carroll,  tn  inxestiiiate  and  report  ujion 
the  relation  of  hacillns  icteroides  to  \rllow  fever.  Thi-  was  in  l^'^T. 
Reed  and  Carroll.  tliroUL^ii  nnnurou-  experiments  on  -wim-  an<!  other 
animals.  pro\  ed  conclusivelv  that  Sanarelli's  hacillns  is  a  \;iriety  of 
the  common  hou"  cholera  hacillns  and  has  nothing;-  ti>  do  with  vellow 
fever. 

In  I'^On.  when  vellow  ivwv  appeared  amoni;'  the  \nierieaii  troops 
stationed  in  l!a\an:i.  Reed  and  Carroll  ai^ain.  with  I  )rs.  j.  W.  I  .a/car 
and  Ari^tides  A^ramonte,  constituted  a  c*>mmission  sent  to  Cuha  to 
investi,i,^ate  its  cause  anrl  transmission. 

Shortlv  after  arri.al  Keed  was  aflforded  an  opportunity  to  stndy 
an  epidemic  of  vellow  fever  amoni^r  our  troops  at  Pinar  del  Rio.  and 
he  hecame  convinced,  tliroucrh  his  observations  there,  that  the  theory 
tiien  q^overninc:'  aM  rrevcntive  meastires,  that  transmission  occurred 
through  infected  uten.^ils,  clothincr.  heddinc:'.  etc..  was  erroneous.  He 
determined  to  i:i\e  up,  for  the  time  heini;-,  further  search  for  the  spe- 
cific cause  of  tlu'  disease  and  to  devote  all  his  etTorts  to  the  immediate 
pressin.c:  need  of  the  elucidation  of  the  means  of  transmission  in  order 
that  ettectual  preventive  measures  mi^^ht  l)e  instituted. 

The  belief  that  the  disease  was  transmitted  b\-  mos(|nitoes.  ex- 
pressed hy  Dr.  Carlos  Finlav.  of  ILi\ana,  nearly  twenty  >ears  liefore, 
appealed  to  Reed  a<  the  most  lo-ieril  theory  to  investigate.  The  oidy 
way  r)f  pro\  inj^  or  (lisj)ro\inL^  tlii-  theory  was  to  permit  infected  mos- 
(juitoes  to  bite  susceptible  persons  as  laboratory  animals  were  thoui^ht 
to  be  imnume.  After  weii^dn'nq-  the  terrible  responsibilitv  of  carrving 
out  such  experiments  on  human  beini^s,  the  commission  decided  that 
if  they  succeeded  in  transmitting^  the  disease  experimentallv  tlironq^h 
mnsrjnit'K--.  the  benefit  to  hnm.-'nity  would  ju.stify  the  hazard.  They 
a'^reed.  ho\\i-\er.  that  in  justice  and  fairness  they  themselves  shcmld 
Ije  included  amonc,^  the  \ohinteers. 

Female   nios(|nitoes   of    th.e   variet\-   known   as   ste.i^omvia   fasciata 
were  r)btained  from  1  )r.  I'inlay,  infected  by  feeding-  on  patients  acutely 
ill   with   yellow    fever,   and    then    api)hed   to   the   V(»lunteers.      Tlie   first 
experiments   were  carried  out   by   Razear  as   Reed   had   been   recalled 
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temporarily  to  the  United  States.  Lazear's  first  attempt  to  infect 
himself  was  unsuccessful.  Later  he  was  bitten  by  a  mosquito  while 
collecting  blood  from  a  patient  in  a  yellow  fever  ward,  and  he  purposely 
permitted  the  mosquito  to  take  his  fill.  Several  days  later  he  became 
ill  of  yellow^  fever  and  died.  In  the  meantime  Lazear  had  applied 
infected  mosquitoes  to  Carroll,  and  this  resulted  in  the  first  successful 
experimental  inoculation.  It  can  best  be  described  in  the  words  of 
Carroll  himself  : 

"The  insect,  which  had  been  hatched  and  reared  in  the  laboratory, 
had  been  caused  to  feed  upon  four  cases  of  yellow  fever,  two  of  them 
severe  and  two  mild.  The  first  patient,  a  severe  case,  was  bitten  twelve 
davs  before,  the  second,  third  and  fourth  patients  had  been  bitten  six, 
four  and  two  days,  previously,  and  their|  attacks  were  mild,  severe  and 
mild,  res])ectively.  In  writing  to  Dr.  Reed  on  the  night  after  the 
incident,  I  remarked  jokingly  that  if  there  were  anything  in  the  mos- 
quito theory  I  should  have  a  good  dose;  and  so  it  happened.  After 
having  slight  premonitory  symptoms  for  two  days.  I  was  taken  sick 
on  August  31,  and  on  September  1,  I  was  carried  to  the  yellow  fever 
camp.  My  life  was  in  the  balance  for  three  days,  and  my  chart  shows 
that  on  the  fifth,  sixth  and  seventh  days  my  urine  contained  eight-tenths 
and  nine-tenths  of  moist  albumin.  On  the  day  that  I  was  taken  sick, 
August  31.  11)00.  Dr.  Lazear  appHed  the  same  mosquito,  with  three 
others,  to  another  individual  who  suffered  a  comparatively  mild  attack, 
and  was  well  before  I  left  my  bed.  Thus  it  happened  that  I  w^as  the 
first  person  to  whom  the  mosquito  was  proved  to  convey  the  disease. 
On  tlie  eighteenth  day  of  September,  five  days  after  I  was  permitted 
to  leave  mv  bed,  Dr.  Lazear  was  stricken  and  died  in  convulsions  just 
one  week  later,  after  several  days  of  delirium  with  black  vomit.  Such 
is  yellow  fever.'' 

This  experiment  on  Dr.  Carroll  was  followed  by  eleven  others, 
nine  of  which  were  negative  and  two  positive,  and,  upon  this  evidence 
Reed  felt  justified  in  pronouncing,  without  hesitation,  that  ''the  mos- 
quito acts  as  the  intermediate  host  for  the  parasite  of  yellow  fever.-" 

The  experiments  did  not  stop  here,  however.  The  idea  of  mos- 
quito transmission  w^as  contrary  to  what  a  great  many  men  believed, 
and  it  aroused  a  storm  of  adverse  comment  and  criticism.  Reed  and 
his  colleagues  decided,  therefore,  to  repeat  and  simplify  the  experiments 
under  conditions  that  would  leave  no  doubt  as  to  their  conclusiveness. 
They  established  an  experimental  station,  a  mile  removed  from  the 
nearest  habitations,  and  surrounded  it  with  an  armed  guard.  Xo 
intercourse  was  permitted  with  the  town  except  through  an  immune 
ambulance  driver  and  an  immune  hospital  steward  who  transported 
'  supplies  from  Camp  Columbia.  The  personnel  and  such  susceptible 
individuals  as  were  admitted  for  experimentation  were  sheltered  in 
tents  placed  twenty  feet  apart.     This  station  was  named  Camp  Lazear. 
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A  small  frame  buildinq-  was  built.  14  x  20  feet.  s(^  screened  with  wire 
netting:  that  mosijuitoes  coiiKl  not  £^et  in  or  out.  The  interior  of  tlie 
buiklinc:  was  divided  into  two  compartments  by  a  partition  made  of 
wire  nettini^  runninj^'  down  the  center.  Two  susce})tible  persons  were 
put  in  this  buildinij: — one  in  each  compartment,  r.reathinor  the  same 
air  and  subjected  in  every  way  to  the  same  conditions;  but  entirely 
separated  1)\  tlu-  wire  nettini:'.  they  li\-ed  and  slept  in  these  compart- 
ments for  se\eral  da\s  to  show  that  there  was  no  \ellow  fever  infecti(jn 
in  the  buildinij^.  Reed  then  put  fifteen  infected  moscpiitoes  in  one  of 
the  compartments,  left  a  man  in  [hv  C(»mpartment  for  thirt\'  minutes, 
and  announced  th.at  this  compartment  was  now  infected.  He  took  the 
man  out  of  this  infected  compartment.  l)Ut  left  two  men  in  the  compart- 
ment on  the  other  side  of  the  wire  nettini^^  The  man  from  the  infected 
compartment  returned  for  twenty  minutes  in  the  aftern«M)n  of  the  same 
day,  and  ai,^ain.  for  fifteen  mimites  on  the  followiniL(  day.  Durini,^ 
these  three  visits  he  was  bitten  by  mos(|uitoes  tlfteen  times.  At  the 
end  of  the  fourth  day  the  man  from  the  infected  compartment  was 
down  with  yellow  fever  and  the  two  men  who  had  remained  in  the 
other  compartment  separated  only  by  the  wire  netting;  and  breathing 
the  same  air,  were  perfectly  well. 

Reed  then  announced  that  he  would  disinfect  tlie  infected  com- 
partment simply  l)y  catching  and  removing  the  fifteen  mos(juitoes. 
Following  the  removal  of  the  infected  mosquitoes  a  nonimmune  scddier 
was  again  placed  in  each  compartment,  left  there  se\  eral  days  and  they 
remained  perfectly  well.  / 

Although  the  experiment  created  a  profound  impression  and  the 
skeptics  now  admitted  that  the  disease  coul<l  be  transnntted  bv  the 
mosquito,  they  still  maintained  that  it  could  be.  and  generally  was 
transmitted  in  other  ways,  such  as  by  soiled  clothing,  bedding,  and  by 
contact  with  persons  sick  with  the  disease,  etc. 

Reed  then  had  constructed  another  small  building  that  was  almost 
air-tight — practically  devoid  of  ventilation.  In  this  building  he  ])laced 
material  from  the  yellow  fever  hos|)ital  at  Las  Animas— mattresses  on 
which  yellow  fever  patients  had  died,  sheets,  pillows  and  pillow  cases 
liberally  smeared  with  black  vomit,  excreta  and  discharges:  and  even 
the  pajamas  worn  by  yellow  fever  })atients  throughout  their  illness. 
This  material  was  opened  up  and  spread  out  in  this  close  room,  and 
Reed  asked  for  volunteers  to  sleep  in  the  room.  Dr.  R.  P.  Cook,  of 
the  Army,  and  several  soldiers  responcled.  These  men  wore  the  paja- 
mas mentioned  and  slept  on  the  bedding  for  twentv  consecutive  nights. 
All  the  men  remained  well — not  a  single  case  of  yellow  fever  developed 
from  this  exposure.  This  demonstrated,  once  and  for  all,  the  fallacy 
of  the  filth  or  fomites  theory  of  the  transmission  of  yellow  fever.  The 
experiments  were  g^enerally  accepted  as  proving  beyond  question  that 
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yellow  fever  is  conveyed  from  man  to  man  by  the  mosquito  alone  and 
in  no  other  way. 

The  Board  conducted  further  experiments  demonstrating  that  the 
virus  of  yellow  fever  exists  in  the  patient's  blood  only  during  the  first 
three  days  of  the  disease;  that  the  virus  is  ultramicroscopic,  being 
capable  of  passing  through  a  porcelain  filter  that  holds  back  ordinary 
bacteria,  and  that  it  is  killed  by  a  temperature  of  o5°  C.  in  ten  minutes, 
They  also  showed  that  the  female  mosquito,  only,  can  convey  the  dis- 
ease ;  that  after  biting  an  infected  person  a  period  of  twelve  to  twenty 
days  must  elapse  before  the  mosquito  is  capable  of  transmitting  it  to 
another  ;  and  that  following  the  bite  another  period  of  from  three  to 
six  days  elapses  before  the  patient  develops  the  disease. 

These  experiments  are  the  foundation  upon  which  all  sanitary 
campaigns  against  yellow  fever  are  now  based.  Let  us  now  consider 
what  they  have  done  for  humanity. 

For  nearlv  two  years  prior  to  the  conclusion  of  Reed's  experi- 
ments the  Armv  had  been  in  entire  control  of  sanitary  aiTairs  m  Ha- 
vana. Our  cleverest  sanitarians,  among  them  \'ictor  C.  \'aughan,  of 
the  University  of  Michigan,  probably  the  foremost  American  epidemi- 
oloo-ist,  had  failed  dismallv  in  controlling  yellow  fever  by  means  of 
methods  leased  on  the  hlth  theory  of  disease. 

Following  Reed's  demonstration  that  the  disease  is  transmitted 
solelv  bv  the  mosquito,  the  sanitarians  paid  no  more  attention  to 
fomites.  but  ])roceeded  to  apply  practically  Reed's  experimental  evi- 
dence in  the  following  ways;  (1)  A  strict  quarantine  was  established 
to  keep  infected  persons  from  entering  the  city.  (2)  A  daily  inspec- 
tion of  all  nonimmune  persons  was  made  in  order  to  detect  new  cases 
during  the  first  three  days  of  the  disease— the  only  period,  you  will 
remember,  during  which  the  virus  is  in  the  blood.  (3)  All  ])ersons 
sick  of  yellow  fever  were  immediately  screened  and  isolated  so  that 
moS([uitoe>  could  not  bite  them.  (4)  A  vigorous  antimosquito  cam- 
paign was  instituted  aiming  at  the  destruction  of  all  mosquitoes— kilL 
ing  the  insects  in  habitations  by  wholesale  fumigation  and  energeti- 
callv  searching  out  and  doing  away  with  their  breeding  places. 

Considerable  eflort,  anxiety  and  experimentation  were  extended 
in  perfecting  the  methods,  but  on  September  26,  1901,  seven  months 
after  the  institution  of  these  methods,  the  last  case  of  yellow^  fever 
occurred,  and  Havana  was  free  from  this  disease  for  the  first  time  in 
140  vears.  During  that  140  years  not  a  single  month  had  passed  with- 
out a  death  from  yellow  fever,  nor  had  there  passed  a  day  in  which 
there  had  not  been  some  person  sick  of  yellow  fever  within  the  city. 

Conquest  of  Yellow   Fever  in   Panama. 

Soon  after  the  conquest  of  yellow  fever  in  Havana,  our  Govern 
ment  began  outlining  plans  for  one  of  the  greatest,  if  not  the  greatest 
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eni^Ineerlno^  project  in  historx— nanu-l\ .  tlic  cuiistrucii.  ai  of  the  Paiia- 
nia  Canal. 

Early  in  ino-j.  while  still  .stationed  in  Havana,  where  he  had  di- 
rected the  sanitary  work  that  iiad  rid  the  cil\  of  yelluw  fevi-r.  Major 
(now  Major  lieneral.  retire<l  and  recently  Snri^eon  C.eneral  i  \\'illi:iin 
L.  C,nr'j:n<,  of  the  Mi-dical  ('or]i<.  inxited  (  inu-ral  Sterni)er<;"s  attention 
to  the  enornions  loss  <n"  lifr  from  tropical  diseases  that  had  occnrrcd 
ani<,n^r  the  I'rench  while  workin*,^  at  Panama;  em])liasize(l  the  fact  th:'t 
these  fatalities  had  resulie<l  for  the  mo>t  pai't  from  xt-llow  fe\cr  and 
tnalaria  ;  and  sui^-.L^-ested  that  the  methods  that  had  lieen  >o  t'ii\'cti\f  in 
lia\ar.a.  if  carried  out  in  Panama,  would  ui'catK"  reduce  the  mortality 
ihat  mi--ht  he  anticipated  am'>n-  American  workers  on  the  I-thmn^. 
(General  Sternheri^-  concn.rred  in  thi>  opinion  and  recomniende(l  ih.-'t 
Major  (  i^ri^as.  on  account  oi  his  pre\iou>  experience  in  llaxana.  he 
I)laced   in  charge  of  the  sanitary   work   in    Panama. 

1  lie  C(»ntem,pk'ited  route  of  the  Panama  ( 'an.al  lav  tlin»ui;h  a  \n^■. 
>wamp\,  densely  \-e,Lietate(!  country,  alternating  with  rnii-ij^ed  nioiui- 
tainous  re.i^ions.  where  the  rainfrdl  wa>  excessive  and  velluw  fe\er  and 
malaria  |ire\  ailed  to  an  alarmini^^  extent. 

The  i'"rench  attenij^t.  in  the  eif^dities.  tf>  mn'te  tlie  waters  of  the 
Atlantic  and  Pacific  hy  thi>  isthmian  route.  alihoULih  directed  h\'  one 
of  the  .£^reate>t  engineering-  i^enin-t-s  of  all  time — lArdinand  de  Pes- 
seps — had  to  he  .L:i\en  u]*  hecanse  of  the  enormous  i>rice  paid  in  human 
]ive<.  The  hVench  loist  •.'•J.P^lt  lahorers  h_\  deatii  and  ^unk  million>  of 
<lollars.  It  is  said  that  the  price  ])aid  in  huildiuL:'  the  old  Panama  rail- 
road wa>  a  human  life  f<»r  each  tie  laid.  (  )ne  of  the  towns  on  this 
railr(»ad  was  named  Matachin.  from  the  .^pani^h  wdr(P  meaning-  "dead 
cliinaman."  hecau>e  a  thousrmd  impiirted  ("liine^e  lahorer>  and  a 
thuu>rmd  African  nei^roes  lai<l  down  theii-  li\i'>  at  thi>  ])oint  in  six 
months.  Col'Ui  at  one  end  of  the  Canal  wa^  a  \eritahle  white  man's 
,i,'-raveyard  :  while  the  town  of  Panama  at  tlie  other  v^mI  hore  the  im- 
savory  reputation  of  hein^-  the  plai^nu*  spot  <'f  the  universe  Tliere 
was  poverty,  there  was  vice,  there  was  excry  noi>ome  thini^-  that  craw^ 
and  creeps.  There  were  pestilences,  and  the  i^reatot  of  the>e  we^e 
yellow  fe\"er  and  malaria — another  mos(|uito-horne  disease. 

Idien  came  ( iors^^as  with  his  trained  cor|)s  of  sanitarians — fre<1i 
from  their  victor\-  in  Havana.  The  story  of  the  sanitation  of  Panama 
under  the  administrative  direction  of  ( ior^L^as  is  a  loni(  one.  and  1  shall 
not  bore  vou  with  details.  Sut'iice  is  to  >tate  that  hv  instituting:  sani- 
tary  measures  similar  to  those  used  in  llaxana — de^troxiuL;'  mos(|U!toes, 
makin,<5^  habitations  and  hospitals  mos(juito-proof  1)\-  screenini^,  isolate- 
uvj;  all  suspectin,L;'  eases  of  yellow  fe\er  and  malaria,  removini^  under- 
brush, filling  and  obliterating:^  sta^rnant  pools  and  swamps,  |)avin^-  and 
gutterinf^  streets,  and  installiuiL,'-  sanitary  water  supplies  and  sewerai:^e 
systems,  Gorgas  entirely  eradicated   \ellow    fe\er  within   a  year,  and 
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there  has  not  been  a  single  case  of  this  disease  in  the  Canal  Zone  since 
:\Iay,  19()().  Coincidentally  with  the  disappearance  of  yellow  fever 
there  was  a  drop  ifi  the  incidence  of  malaria.  At  the  beginning  of  this 
great  sanitary  campaign  800  cases  of  malaria  occurred  annually  in  each 
thousand  workers.  By  1913  the  rate  had  been  reduced  to  T6  per  thon- 
oand.  The  general  annual  death  rate  in  the  Canal  Zone  from  all  dis- 
eases at  the  pre>ent  time  is  about  '^0  per  thousand — a  figure  comparing 
very  favorably  with  that  of  New  York  or  Washington. 

The  work  of  (iorgas  alone  made  possible  the  building  of  the 
Panama  Canal.  Put  this  is  not  the  greatest  benefit  derived  from  th.'it 
tremendous  task,  so  spectacularly  and  eft'ectively  accomplished.  By 
salvaging  the  Isthmus  of  I\uiama  through  sanitation  the  great  lesson 
learned  i-  that  the  troi)ics  can  he  made  as  hal)itable  for  white  men  as 
the  temperate  zone.  How  different  would  have  been  the  history  or 
the  Americas  had  it  been  learned  300  years  earlier. 

In  cinttemplating  this — the  greatest  achievement  of  modern  times — 
let  us  not  forget  Walter  Iveed- — and  experimentation. 

d'he  trinm])hs  over  typhoid  and  yellow  fevers  have  not  been  the 
onlv  scientific  achievements  of  the  Medical  Corps  of  the  Army.  Dil 
the  time  allotted  to  me  ])ermit  I  woid<l  tell  }-on  of  the  work  of  Stern- 
berg, the  first  .\merican  bacteriologist,  discoverer  of  the  diplococcus 
of  pneumonia,  ])ioneer  worker  in  yellow  fever,  author  of  important 
treatises  on  infection,  immmu'ty  an<l  disinfection,  founder  of  the  Arm}- 
Medical  School,  and  a  foritier  surgeon  general  of  the  Army;  of  tlie 
demor.-tration  hv  Ashl'inai  and  Craig  that  dengtte  fever  is  due  to  a 
rdierai;le  \  irus  and  tliat  it  is  transmitted  by  the  mosquito  and  amenable 
to  ]ire\-ention  bv  the  methods  successfully  used  in  malaria  and  yellow- 
fever;  and  of  th.e  work  of  diamherlain  and  \>(lder,  who,  by  experi- 
ment- on  fowls,  disarmed  the  tropical  disease  bcri-beri— tearing  from 
it  it>  m\->ticism.  robbing  it  of  its  terrors  and  placing  it  in  the  category 
(d'  ctn-able  as  well  as  ])reventable  diseases. 

d'he  cuKpiest  of  hook-w-orm   disease  in   Porto  Rico,   w-ork  based 

dargelv  on  the  demonstration  by  ex])eriments  on  animals  that  the  |)ara- 

sile  enters  [he  body  through  the  skin,  is  the  work  of  Bailey  K.  Ashford. 

a  medical  officer  of  the  Army  and  a  graduate  of  your  own  university— 

GeorgetoNNii. 

Manv  other  instances  might  be  enumerated  of  scientific  endeavor 
redounding  to  the  benefit  of  humanity.  Those  cited,  however,  should 
be  sufficient  to  >how  that  all  advances  in  preventive  medicine  have  the-^r 
l)asis  in  ex])erimentation — on  andmals  as  a  rule,  but  on  men  when 
necessary  and  justifiable. 

Without  animal  experimentation  we  must  inevitably  stagnate,  and 
many  pressing  ([uestions  as  to  the  cause  and  prevention  of  devastating 
epidemics  of  transmissible  diseases — influenza  is  one  of  these — must 
remain  unanswered.  "  _ 

I  submit  to  you — shall  animal  experimentation  be  prohibited  or  nor 
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THK  LAr.oRATORY  WORK  OF  THE  UXITED  STATES 

ELT^LIC  HEALTH  SER\  ICE. 

By 

A.  M.  Stimsox.  Surceox,  l\  S.  l\  H.  S. 

.lssis(a)}t  Piiwtor,  lly^^ioiic  Lahorutcry,  U'iishin^^ton,  P.  C. 

In  an  attempt  to  familiarize  yon  with  some  of  the  laboratory  re- 
searches of  the  I'.  S.  Public  Health  Ser\  ice,  I  find  it  necessary  to  select 
certani  illustratiye  examples  from  an  almost  endless  list.  The  Public 
Health  Seryice  did  not  launch  into  existence  on  any  delinite  date,  save 
in  name.  Its  deyeloi)ment  \yas  i^^radual.  From  time  to  time  as  the 
emeri^ency  arose.  Coni^ress  assii^ned  it  new  dutifs  and  i^ranted  it  fur- 
ther jHiwer.  The  jiurpoM"  of  the  Service  in  <^enera!  may  l)e  stated  to 
be  the  p'romotion  of  puljlic  welfare  by  conseryin;^  and  improvin,-'  tlie 
healtli  of  the  inhabitants  of  the  country.  In  order  to  carry  out  intel- 
lii^ently  and  efficiently  the  duties  laid  upon  it  by  law.  the  Ser\  ice  has 
had  to  eiii^ai^e  in  a  great  deal  of  laboratory  work.  In  the  course  of 
this  work  it  has  been  absolutel\   e>>ential  to  use  the  lovver  animals. 

P.efore  takini;-  up  in  detail  a  discussion  of  the  particular  f mictions 
of  the  Service,  it  i>  necessary  to  make  clear  what  i>  meant  bv  "the 
experimental  method,"  ]i  we  review  tlie  works  of  the  ancieni>.  we 
find  that  there  was  no  lack  of  intellectual  acumen  anion--  them;  in 
literature  and  in  the  art>  they  ^i\e  abundant  e\idence  <»f  hi,i,di  mental 
powers.  Wdiy  was  it.  then,  that  in  matters  i)i  science  they  made  \  erv 
little  progress,  and  that  for  centuries  medical  science  espe(dally  was 
in  a  state  of  almost  complete  stagnation?  The  difference,  1  belie\e,  is 
readily  traceable  t"  the  lack  of  pr(^per  methods.  Just  as  in  mathe- 
matics the  lack  of  the  calculus  preyented  the  >olution  of  a  certain  math- 
ematical problem,  so  in  the  physical  sciences  the  lack  of  the  experi- 
mental method  effectually  barred  the  door  to  jjrogress.  \\'e  can  easilv 
imagine  that  i)rimitiye  man  was  satisfied  with  the  explanation  of  a 
thunderstorm  that  it  was  due  to  a  combat  between  devils  tighting  above 
the  clouds.  His  explanation  of  disease  was  akin  to  this  with  the  one 
excei)tion  that  the  contlict  was  limited  to  h\>  own  interior.  In  ancient 
India  the  P.rahmins  lia\e  accumulated  some  very  interesting  anatomical 
information  ;  f(-r  example,  they  stated  that  in  the  human  body  there  are 
100.000  yessels,  each  divided  into  seyen  tubes,  which  carry  ten  different 
hire's  of  gases  to  all  jiortions  of  the  body.  Moreover,  the  origin  of 
the  {!ulse  they  located  in  the  abdomen  :  it  was  said  to  be  two  hands  high 
anrl  three  lianfls  wide,  and  hnm  it  little  tubes  radiate  to  all  parts  of 
the  body.  When  Oreece  was  in  her  prime  her  i)hilosophers  had  elab- 
oraterl  a  most  intricate  system  of  medical  doctrine;  indeed,  their  theo- 
ries curried  favor  far  down  into  the  period  following  the  Rennaissance. 
Disease  was  d\w  to  the  conflict  of  various  humors  and  spirits  which  cir- 
culated througlKjut  the  body.     It  will  be  noted  tiiat  all  of  the  philos- 
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ophers  up  to  this  time  had  approached  disease  from  a  purely  theoreti- 
cal standpoint.  Inyestigation  on  the  body  by  dissection  and  experi- 
ment had  been  resorted  to  very  rarely  and  very  superficially,  and  the 
practical  knowledge  of  the  prevention  and  cure  of  disease  was,  to  all 
purposes,  negligible. 

Let  us  contrast  this  mode  of  introspective  philosophy  with  the 
method  used  by  William  Llarvey,  discoverer  of  the  circulation  of  the 
blood.  This  great  scientist,  who  was  one  of  the  earliest  to  use  the 
experimental  method  in  its  perfection,  actually  dissected  the  body  of 
man  and  of  the  lower  animals ;  he  conducted  experiments  on  the  living 
bodies  of  animals,  and  only  after  he  had  carried  on  his  investigations 
for  more  than  ten  years  did  he  venture  to  make  public  the  results. 
These  findings  were^  so  at  variance  with  the  accepted  doctrines  which 
had  been  handed  down  from  the  Greeks  that  Harvey  was  derided  and 
maligned,  but  it  is  gratifying  to  note  that  within  his  own  lifetime  his 
\kws  were  accepted  and  his  practices  emulated.  The  remarkable 
progress  of  recent  years  in  the  medical  sciences  is  directly  traceable  to 
the  methods  of  experimental  investigation  introduced  by  William  Har- 
vey and  other  men  of  courage  who  were  unwilling  to  sponsor  unsup- 
poi-ted  tradition  and  who  had  to  see  with  their  own  eyes  before  they 
tabulated  conclusions. 

The  L.  S.  Public  Health  Service  has,  of  course,  found  much  ot 
its  information  concerning  disease  ready  made.  Other  data  it  has 
established  by  experimental  methods,  and  it  is  important  to  see  that 
not  only  in  beginning  work  related  to  public  health  is  it  necessary  to 
use  information  gleaned  from  experimental  methods  involving  the  use 
of  animals,  but  that  in  the  actual  continuation  of  the  work  after  routine 
fashion,  it  is  imperative  to  rely  upon  the  same. 

Bubonic  Plague. 

I  have  selected  as  the  first  illustration  of  the  laboratory  work  of 
the  Service  its  operations  in  connection  with  a  disease  which  probably 
has  solicited  the  attention  of  but  very  few  persons  in  this  audience. 
lUibonic  plague,  to  the  average  person,  is  looked  upon  as  a  distant,  tropi- 
cal, exotic  (hsease  little  to  be  worried  about,  and  my  reason  for  select- 
ing it  is  the  fact  that  were  it  not  for  the  employment  of  methods  which 
were  learned  from  exi)erimentation  this  plague  might  very  well  be  m 
(  ur  midst  todav.  Daniel  Defoe  has  handed  us  a  pen  picture  of  a 
plague  epidemic  in  London;  that  this  was  not  overdrawn  has  subse- 
que'Jitly  been  proven  by  many  historic  recurrences.  Fancy  a  city  dis- 
tracted, the  inhabitants  rushing  about  in  a  frantic  effort  to  escape 
the  pestilence,  only  to  be  met  at  the  borders  of  the  city  by  armed  guards 
stationed  to  prevent  their  exit;  unburied  bodies  line  the  streets  and 
abandoned  children  are  left  to  starve;  traffic  and  commerce  is  dis- 
organized, famine  follows  close  upon  pestilence.  Such  occurred  in 
the  days  before  science  pointed  out  the  cause  of  the  plague  and  of  its 
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spread   and   sno-gested   a   rational,   effectual   mode   of    combating   the 
disease. 

At  the  present  time  there  is  an  infection  of  this  plague  in  one  of 
our  larger  American  cities,  yet  no  panic  reigns,  tourists  visit  the  city 
in  large  numl)ers,  and  all  is  apparently  prosperous.  This  because  there 
is  constantly  being  carried  on  in  that  city  a  quiet,  effective  campaign 
to  meet  the  emergency.  I'he  exjK'rimental  investigations  liavc  slioun 
that  plague  is  essentially  a  disease  of  rats;  that  it  is  conveyed  from  rat 
to  rat,  and  may  be  comnnmicated  from  rat  to  man  through  the  ilea. 
With  this  known  it  is  found  to  be  practical)le  to  pre\  ent  the  si)read 
of  plague  by  s\stematic  examinations  of  rats  ca])ture<l  in  all  portions 
of  the  city.  When  a  plague  rat  is  trapped  intensive  antirat  operations 
are  carried  on  at  the  place  where  this  rat  wa^  apprt'liended.  and  thu- 
an  inci])ient  locus  ol  plagut-  infection  is  wiped  out  behTi'  gaining  liead- 
wa\-.  1  he  claim  that  general  methods  of  sanitation  will  effectually 
prevent  ])lague  epidemics  is  unsubstantiated;  ihcy  merclv  bnu't  rat 
infe-tatinn. 

Dli'iii  iillKIA. 

1  urning  n<>w  to  a  disease  more   familiar  tn  u^   I   .^jialj  n'\  irw  tr.e 
WMrk  tif  the  Ser\  ice  <>n  iliplitheria.      1  )iphtheria  continues  t(.  be  ])rr\a- 
lent.  chiefly   because  the  germ    which   causes   it  may   be   carried   about 
in  the  noses  and  throats  of  perfectK"  healthv  ])ersuus.     Since  it  is  im- 
l)o-s>il)le  to  examine  an  entire  jtopnjatii  >n  in.  order  to  discover  who  tiie-e 
so-called  "carriers  '  are.  and  -ince  it  would  be  im})ossil)le  to  t|'iarantine 
them  all  ubeii  apjirehended.  tlie  efl"orts  of  health  officials  have  been  only 
in    i-art    successtid   toward,  eliminating   the    disease,    ])Ut    b\-    methods 
wh-.cli  were  devised  by  animal  experimentation  it  is  possible  to  reduce 
the  death  rate  from  this  di-c-e  to  a   very   favorable  figure.     Vnr  ex- 
ample, the  methixl  of  making  :in  early  diagnosis  b\   ]al)orator\   methods 
has  enabled  us  to  treat   ca-es  earlier  and  more  etTectually  and  to  pre- 
vent  iiuection   of    those   wlf.   ass:  ciatc   with    these   cases.      l")iphtheria 
ap.titoxiii  also  is  one  of  the  m^^t  remarkabl\-  efficient  remedies  known 
to  man.     Win  sui»])Ose  r.o  supervision   were  e\erci-e(l  o\er  the  manu- 
facture of  this  antitoxin,  anal  that   inert  and   worthless  samoles  ,if  tlie 
])ro<luct    were-    freely    m:irketed.    we    can    readily  estimate    how    ma.nv 
li\es  would   in  conse(|Uence  ])e  sacrificed.     The    Public    Health   Service 
controls   the  manufacture   of   antitoxin,    making   sure,   by   methods   of 
animal  experimentation,  that  this  product  as  it  is  sold  in  the  <lrug  store 
Is    potent    and    reliable.      ITirthermore.    by    animal    ex|)erimeiUation    a 
method  has  l)een  devised  for  examining  the  ])acteria  which  cling  to  the 
throats  (.f  patients  following  their  convalescense  to  determine  whether 
they  are  dangerous  to  others  or  not. 

Serums  and  X'accixes. 

The  Service  su|)ervises  in  like  manner  the  commercial  i)roducti(»n 
of  many  other  serums  and  vaccines  which  are  used  for  the  treatment  of 
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various  diseases.  I  may  mention  in  this  connection  the  serum  for 
tetanus,  or  lockjaw,  through  wdiich  many  a  soldier  in  the  trenches 
was  saved  to  the  nation.  Typhoid  vaccine,  a  product  of  great  efficiency, 
is  standardized  by  methods  in  which  animals  are  used;  rabies  vaccine 
more  familiar  known  as  the  Pasteur  treatment  for  Hydrophobia,  is 
prepared  by  the  Servioe,  and  its  preparation,  necessitated  the  use  of 
animals.  This  list  might  be  prolonged  indefinitely,  but  it  is  safe*  to 
say  that  there  is  scarcely  any  useful  product  of  this  general  class  which 
has  not  necessitated  the  experimental  use  of  animals,  either  in  its  dis- 
co\er} ,  in  its  preparation,  or  in  its  standardization. 

At  the  present  time  there  is  being  conducted  throughout  the  United 
States  an  energetic  crusade  against  veneral  disease.  While  these 
diseases  involve  a  moral  problem  for  all,  to  the  sanitarian  they  present 
also  a  ])urely  medical  problem.  Hence  it  is  essential  that  every  person 
kn(»wn  to  be  infected  from  syphilis  should  be  treated  to  prevent  his 
being  a  menace  to  those  with  whom  he  may  come  in  contact.  To  effect 
this  arsphenamine  is  preeminently  efficient.  The  preparation  of  this 
suljstance  is  difficult,  and,  unless  the  greatest  care  is  taken,  a  product 
mav  be  issued  for  distribution  which  is  unduly  poisonous  and  would,  if 
administered  to  patients,  beget  most  disastrous  results.  The  Public 
Health  Service  is  charged  with  the  duty  of  examining  each  batch 
of  tins  substance  offered  for  sale.     To  do  this  the  lower  animals  must 

be  used. 

l^-(»m  time  to  time  reports  reach  the  Bureau  of  the  U.  S.  Public 
Health  Service  of  the  occurrence,  in  this  or  that  part  of  the  country,  of 
a  new  or  rare  disease.  This  calls  for  an  immediate  investigation  to 
ascertain  whether  this  condition  is  likely  to  spread  and  become  serious, 
or  ])ossiblv  to  end  in  a  nation-wide  menace.  Such  have  been  pellagra, 
Rocky  Mountain  spotted  fever,  the  so-called  'Meer-fly  disease, '^  and  a 
disease  called  after  its  discoverer.  Dr.  Brill.  In  nearly  all  of  these 
instances  it  was  imperative  to  make  extensive  inoculations  of  animals 
in  order  to  determine  the  nature  and  cause  of  the  disease,  to  find  out 
what  animals  beside  man  might  be  afflicted  with  it,  and.  in  some  in- 
stances, to  devise  a  remedial  agent.  During  the  war  a  considerable 
number  of  cases  of  anthrax,  or  malignant  pustule,  occurred  among 
soldiers,  and  an  investigation,  in  which  the  use  of  animals  became 
necessary,  showed  that  these  cases  were  due  to  a  natural  infection  of 
shaving  1)ru^hes  throuch  the  hair  from  which  thev  were  made.  Regu- 
lations were  immediatelv  issued  to  inhibit  the  use  of  harmful  material 
in  the  manufacture  of  these  articles. 

'      TUBERCL'LOSIS. 

W^e  have  with  us  at  all  times  a  disease  which  is  so  common  that 
we  perhaps  do  not  fully  appreciate  what  a  tax  it  entails  on  the  economy, 
the  health  and  the  happiness  of  the  populace;  tuberculosis  occurs  ac- 
tively in  perhaps  1  per  cent  of  the  population  and  occasions  at  least 
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one  (Hit  of  every  ten  deaths.  Tf  this  occurred  in  an  isolated  e[)idemic 
we  sliould  be  appalled.  ( ireat  as  ha\e  hei-n  our  :i(l\aiu-e>  in  tlie  knowl- 
edi:^e  of  this  condition,  there  remains  much  to  he  in\esti,i^''ated  and 
learned.  We  ha\-e  heen  obliged  to  ex])erinu'nt  upon  animals  in  ob- 
tainini:  our  present  information  and  this  j)ractice  will  necessarily  con- 
tinue, if  we  are  to  fmd  out  uMre.  The  Service -is  at  present  enga,e:ed  in 
an  experimental  in\csii-ation  ot'  tuberculosis  with  the  view  to  dis- 
coveung  >ome  method  v/bich  will  aid  in  the  h,i;ht  a.i^aiust  this  insidious 
malady.  Iwcry  now  and  then  a  new  and  wonderful  cure  for  tuber- 
culosis is  ushered  in  w  itii  much  sound  of  trumpets  and  flarincr  head- 
lines in  the  new  spapers.  Some  of  these  so-called  "remedies"  are  little 
less  than  unadulterated,  heartless  fakes  :  others  are  somewise  bolstered 
by  scientific  plausibilitv  ;  unless  the  |)ublic  be  informed  by  a  reliable 
authority  as  to  the  true  merits  of  these  "cures"  a  most  pitiable  state  of 
affairs  is  likely  to  transpire.  Sufferers  from  all  parts  of  the  countrv. 
many  of  them  in  the  last  stages  ot'  tlie  disease,  many  havinc:  spent  their 
last  cent  for  railroad  fare,  flock  to  the  center  where  this  new  remedy 
is  obtainable,  only  to  share  disappointment,  and  frequentlv  to  die  from 
exhaustion.  It  is  felt  that  the  Serxice  in  investi.^atin-T  and  furnishini^ 
the  public  with  reliable  information  on  the  subject  of  certain  of  these 
reputed  ''cures"  has  rendered  a  valuable  service  to  the  countrv.  In 
such  investicrations  it  is  necessary  to  use  experimental  animals,  as  it  is. 
indeed,  in  arrivinc:  at  a  diafrnosi^^  in  manv  suspected  cases  of  tubercu- 
losis. 

Other  Problems. 

Probably  no  drug  is  more  freely  prescril)ed  in  diseases  of  the 
heart  than  is  digitalis,  ^'et  unless  this  remedy  is  of  a  standard  qual- 
ity, it  is  apt  to  be  harmful  rather  than  beneficial.  Accordingly,  with 
the  aid  of  animal  experimentation,  the  Scr\  ice  lias  formulated  a  test 
which  unquestionably  establishes  the  strength  and  puritv  of  the  drug. 

It  has  l)een  recently  estimated  that  there  are  perhaps  a  million 
persons  in  the  I'nited  States  who  are  addicted  in  some  degree  to  the 
use  of  habit-forming  drugs.  Idie  pernicious  effect  of  tlie^e  drugs  on 
the  individual  himself  and  on  the  civilization  of  which  he  is  a  unit 
are  well  known ;  and  yet  there  is  a  real  need  for  the  alleviation  of  pain 
and  other  symptoms  of  drugs  which  have  an  action  similar  to  the 
habit-forming  drug,  but  free  from  this  distressing  feature.  Some 
progress  has  already  been  made  in  devising  suitable  substitutes,  and  in 
this  work  an  indispensable  factor  has  been  the  use  of  animals. 

Those  opposed  to  vivisection  and,  indeed,  to  animal  experimenta- 
tion generally,  are  accustomed  to  characterize  many  of  the  investiga- 
tions carried  out  by  scientific  men  as  being  due  to  idle  curiosity.  It  is 
true  that  investigations  are  made  into  various  phases  of  the  disease 
problem  without  there  being  at  the  time  any  apparent  way  in  which 
the  information  gained  can  be  practically  applied.  Nevertheless,  such 
information  sooner  or  later  is  almost  certain  to  merit  its  place  in  devis- 
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ing  something  of  value  to  humanity.  One  instance,  as  an  exam])le 
of  this,  is  anaphylaxis.  Jf  horse  serum  be  injected  into  a  guinea  pig, 
even  in  large  amount,  it  ordinarily  provokes  no  appreciable  effect,  but 
an  inxestigator  noticed  that  if.  after  an  interval  of  ten  days  or  more, 
another  injection  of  horse  serum  l)e  given  the  same  animal,  it  acts  as 
an  <aciite  ]K)is(Mi.  often  killing  the  animal  within  a  few  minutes.  This 
finding  imitcd  the  closest  research.  Xo  immediate  ])ractical  benefit 
to  mankind  was  at  first  anticipated,  but,  as  a  matter  of  fact,  the  infor- 
mation thus  gained  has  been  of  great  value  in  diagnosing  hitherto 
obscure  disease  conditions  in  man  and  in  suggesting  ])reventions  and 
cures.  Another  examj^le :  During  the  examination  of  the  bodies  of 
rats  for  ])lague  infection,  a  disease  of  quite  different  ori.gin,  but  closely 
sinnilating  ])lague  in  the  lesions  caused,  w\as  tmexpectedly  brought  to 
light.  Throu.gh  animal  experimentation  the  bacterium  causing  this 
disease  was  cultivated.  Xo  immediate  bearing  of  this  fact  on  human 
health  or  ha|)])iness  could  be  foreseen,  yet  within  a  very  few  years  it 
was  discovered  that  many  could  suffer  a  distressing  infection  due  to 
this  same  organism. 

Prol)lems  regarding  measles,  infantile  paralysis,  hookworm  and 
the  like  placed  bef<'re  this  Service  for  solution  might  very  profital)ly 
be  called  to  your  attention,  hut  time  forbids.  In  concluding  I  l)eg 
leave  to  advise  you  that  the  benefits  which  have  accrued  to  man  con- 
sequetit  to  animal  experimentation  have  touched  not  onlv  physical 
but  also  his  moral  w^ell  being.  It  is  true  that  vice  predisposes  to  disease, 
but  it  is  no  less  true  that  disease,  innocently  contracted,  brands  as  a 
criminal  one  who  otherwise  would  have  been  a  usefti!  citizen. 

There  so  a])pears  here  a  vicious  circle  between  disease  and  crimi- 
nality :  there  are  those  that  would  break  the  continuity  of  this  circle  in 
the  reformation  of  all  criminals,  and  we  wish  them  well,  but  surely 
it  is  not  a  step  toward  the  wrong  if,  with  the  means  at  our  disposal, 
we,  too,  interru])t  this  closed  line,  ridding  the  community  of  the  dis- 
eases, which,  directly  or  indirectly,  are  responsible  for  a  great  part  of  it. 


THE  ECONOMIC  ADVANTAGES  DERIVED  FROM 
ANIMAL  EXPERIMENTATION 

By 

Ernest  Charles  Sciiroeder,  M.  D.,  D.  \'.   M. 
Superintendent,  Hxperiment  Station,  U.  S.  Bureau  of  Animal  Industry, 

Betliesda,  Md. 

The  economic  advantages  derived  from  animal  experimentation  are 
so  abundant  and  diverse  that  it  is  impossible  in  the  time  I  am  privileged 
to  discuss  them  to  do  more  than  indicate  their  far-reaching  importance. 
To  verify  this  statement  I  need  ask  only  a  few  questions  like  the 
following:  Is  it  an  economic  advantage  to  have  the  Panama  Canal? 
Is  the  defeat  of  Pan-Germanism  an  economic  advantage?     Is  it  an 
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economic  advantage  to  have  food  and  clothing  in  sufficient  quantities 
to  insure  health  ? 

The  Standard  Dictionary  defines  economics  as  "the  science  that 
treats  of  the  development  of  material  resources,  or  the  production, 
preservation  and  distribution  of  wealth,  or  the  means  of  livino^  well 
for  the  state,  the  family  and  the  individual." 

It  wc  accept  this  detinition  we  may  conclude  that  anything,  not  an 
actual,  inseparable  part  of  ourselves,  that  contributes  t..  the  better 
de\  elopnient  of  the  human  race  and  tends  to  make  life  more  desirable, 
is  an  economic  arlvantage :  hence,  the  rational  answers  to  the  several 
questions  must  be  at^irniatixe. 

The  Panama  Canal  wculd  not  have  been  built  if  animal  experimen- 
tation had  not  ie\ealed  the  etiology  of  yellow  fe\  er.  The  iM'ench 
failed  to  buiM  it.  not  because  they  lacked  intelli.L^eiice,  courage  nr  perse- 
verance, but  because  they  did  not  know  how  to  combat  the  ycllnw  fever. 
Under  the  same  condition-  the  Americans  would  have  failed.  it  the 
Canal  had  l)een  constructed  with  no  lietter  kiiMwledge  ahuut  yellow 
fever  than  was  available  at  the  time  the  h'rench  abandoned  the  -i-antic 
project,  ;iiter  thev  had  -acrihced  mma'  than  twentv-th.  .ii-and  lives, 
success  umuM  ha\e  cost  so  many  \  aluable  lives  that  the  very  thought 
of  it  i>  hi.rn.r  inspiring,  and  the  established  -h.-rt-cnt  l)etween  the 
Atlantic  and  Pacific  Oceans  probably  would  ha\  e  ])rnved  so  perniciously 
unwhok'M.nie  and  destructive  to  those  who  used  it  that  it  soon  would 
have  earned  a  name  for  itself  something  like,  "The  waterdane  of  the 

yellow  death."  . 

What  the  Canal  has  done  and  promises  to  do  in  the  conservation  of 
man-power,  time,  shipping,  fuel,  etc.,  and  how  much  it  wiH  facilitate 
the  development  of  the  world  and  i^articularlv  the  countries  on  the 
western  cnast  of  the  two  Americas.  1  leave  to  ynnr  imai^ination.  ^ 

If  animal  experimentation  had  not  provided  vaccines,  bacterins  and 
antitoxic  sera;  if  it  had  not  aided  in  the  development  of  new  methods 
of  sur-erv  and  the  discoverv  of  reliable  means  to  diagnose  infectious 
disease's,  and  had  not  taught  us  liow  tn  u^e  war  gases  and  how  to 
defend  our  soldiers  against  them,  the  recent  war  would  have  cost 
manv  additional  thousands  of  lives  and  would  have  produced  many 
'  additional  thousands  of  cripples;  it  would  almost  certainly  have  been 
I)rvlon.c^e(l  and  it  is  seriously  questionable  whether  Pan-Germanism, 
with  it's  numerous,  villainous 'atrocities,  could  have  been  defeated. 

The  economic  signit^cance  of  its  prolongation,  leaving  morbidity  and 
mortahtv  out  of  consideration,  may  be  judged  from  the  estimate  that 
the  war' cost  the  human  race  three  hundred  billion  dollars,  and  about 
the  economic  meaning  of  defeat  we  should  suspend  judgment  until  we 
have  trie<l  to  visualize  the  world  under  the  domination  of  a  victory- 
elated  despot,  whose  megalomania,  fostered  by  an  exultant,  reaction- 
ary. Prussian  aristocracy,  would  have  prompted  him  to  assume  the 
rank  of  a  divinity. 


67 

If  animal  experimentation  had  not  taught  us  how  to  cure  many 
diseases   of   the   lower  animals   and  how  to   suppress   appallingly   de- 
structive animal  plagues,  the  hunger  and  starvation  now  prevalent  in 
many  parts  of  the  world  would  be  practicallv  universal.     I  micrht  say 
however,   if   animal  experimentation   had   not   provided  the  nieans   to 
control  human  diseases  like  small-pox,  Asiatic  cholera,  bubonic  pla-ue 
typhus  fever  yellow  fever,  etc.,  it  is  not  at  all  likely  that  the  population 
of  the  world  would  have  become  great  enough  to  make  the  spread 
of   food-clestroying  diseases  like   rinderpest,   foot  and  month   disease 
anthrax,   I  exas  fever,  hog  cholera,  surra,  swine  erysipelas    conta-ious 
pleuro-pneumonia   of   cattle,   slieep,   scab,   etc.,   economicaliv   ver "  im- 
portant   as  tood  has  no  value  for  those  who  are  dead  and^  those  who 
tail  to  ])e  born. 

_  \  egeiarians.  who  do  not  recognize  the  need  for  abundant  supplies 
ot  meats,  animal  fats,  woo]  and  hides,  and  persons  who  hold  extreme 
views  nn  animal  rights,  may  mistake-tins  statement  as  an  exaggeration 
J  heir  attention  should  be  called  to  the  fact  that  it  is  c,uestionable 
whether  sutficient  tood  for  the  present  population  of  the  world  could 
l)e  produced  without  the  use  of  animals  to  convert  coarse  veoetable 
substances,  unht  tor  human  stomachs,  into  easilv  digested,  nutdtious 
food,  and  to  the  tact  that,  in  addition  to  serving \as  indispensable 
sources  ot  iood.  clothing,  power  and  pleasure,  domestic  animals  are  so 
importantly,  related  to  the  production  of  vegetable  foods  and  textile 
hbers  that  practical  agriculturists  are  convinced  that  the  cultivation 
of  the  soil  without  animals  is  economically  impossible. 

The  spiritual  and  intellectual  nature  of  man  requires  that  we  should 
look  upon  hmi  as  an  iinir|ue  and  unparalleled  being,  but  materiallv.  that 
i>  ph>  .Mcally  and  chemically,  he  is  not  fundamentallv  unlike  the  higher 
mammals:   consetiuently.   most  knowledge  valuable   for  the   protection 
ot  man's  luMlth  and  the  treatment  of  his  diseases  is  similarly  valuable 
lor  the  lower  animals,  and  discoveries,  like  the  circulation  of  the  blood; 
the  capillary  circulation;  the  vasomotor  mechanism;  the  functions  of 
the  nervous  .system  generally;  the  flow  of  the  chyle  in  the  lacteals  and 
its  ])assage  through  the  lymph  ducts  into  the  venous  circulation;  the 
nature  of  the  digestive  fluids  and  the  chemical  transformation  of  food 
through   their  action;  the   functions  of  the   liver,  lungs,  kidneys  and 
other  organs,  the  reaction  .-f  the  cells  to  various  kinds  of  stimuli:  the 
significance  of  the  endocrin  glands;  the  nature  of  inflammation  and 
other  ixathological  processses,  and  practically  everv  other  discovery  in 
physiology,  pathology  and  biochemistry,  are  as  serviceable  in  the  work 
of  the  animal  husbandman  and  veterinarian  as  in  that  of  the  hygienist 
and  physician,  and  in  this  sense  have  great,  material,  economic  value. 

The  discoveries  referred  to,  and  many  others,  too  numerous  to 
mention,  were  all  made  through  animal  experimentation,  and  could 
have  been  made  in  no  other  way  that  has  ever  been  defined. 
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W'terinarians  and  physicians  use  druos,  and  it  the  pharmacopoeia 
contains  valual)le  (lrui;s  about  which  our  kno\vled,i;e  Jias  not  been 
enriched  through  animal  experimentation.  1  must  confess  tliat  1  do 
not  know  what  thev  are.  A  superhcial  and  insufficient  knowled-e  of 
the  actions  of  some  dru.us  was  achnittedlv  o])tained  throuoh  accidental 
or  unintentional,  uniiuarded  and  undesirahle  occurrences  aniou-  per- 
sons anvl  animals,  hut  the  precise  knowledi^'e  we  have  ^^\  the  therapeutic, 
phyMMJo-ic  and  toxic  action,  of  the  innumerable  substances  irom 
wliich.  our  u>etul  dru-s  hax  e  l«een  selected,  is  all  the  product  ..t  care- 
fullv  i.laniied.  intelligent  animal  experimentatinii.  If  we  <lid  not  knnw 
throu'di  animal  experimentation  how  the  drui^s  now  in  use  act.  mi  the 
body  "as  a  whole,  on  >pecial  part,  of  the  body,  directly  or  iiKbrectlv 
thrmndi  the  nervou>  svstcin,  and  whether  their  action  is  immediate  or 
cumurative,  the  death  rate  anion-  persons  and  animals  would  be  griev- 
ouslv  multiplied,  and  the  greater  h-ses  amon.L;-  the  latter  would 
prove  a  factor  of  serious,  economic  disadvantage.  ^     . 

Ilefore  experimentrd  methods  were  used  to  study  living  organisms 
in  health  and  (li>ease,  the  practice  of  medicine  was  little  better  than 
a  i)resumptive  art,  based  on  disconnected  and  largely  misinterpreted 
observations,  anrl  sick  persons  and  animals  were  tortured  as  often,  if 
not  oftener,  than  thev  were  helped  by  the  measures  taken  te>  restore 
t^eu-  health  Since  t'hen.  fortunatelv  for  all  sentient  beings,  medicme 
has  become  a  true  science,  and  those  who  practice  it  make  real,  un- 
mistakable contril)Utions  to  recovery  from  sickness,  the  preservation 
of  health  and  the  prevention  of  suffering  .  In  animal  industry  this 
means  fewer  k.sses  and  greater  productivity,  or,  in  other  words,  better 
and  less  expensive  food  and  apparel. 

'  I  wish  to  emphaMze  that  nearly  every  discovery  that  has  thrown 
li£rht  on  the  nature  of  the  human  bodv  and  its  relation  to  its  environ- 
ment has  also  thrown  light  on  the  nature  of  the  bodies  ot  the  lower 
animals  and  their  relation  to  their  environment,  as  this  fact  enables 
u^  to  recognize  that  even  that  portion  of  animal  experimentation, 
primarilv  undertaken  to  secure  knowledge  for  the  prevention  and  better 
treatment  of  human  disease,  rarely  fails  to  confer  benefits  on  the 
lower  animals;  hence,  if  the  proportion  between  the  pain  animal  experi- 
mentation has  caused  and  prevented  among  animals  alone  was  taken 
as  the  major  factor  in  determining  whether  animal  experimentation  is 
or  is  not  moralK  ^ound,  we  would  not  be  left  m  doubt  a  single  moment 
as  the  pain  that  has  been  caused  is  insignificant  in  comparison  to  that 
which  has  been  and  is  being  prevented.  The  men  who  treat  diseases 
among  animals  probably  relieve  more  pain  everv  day  than  animal 
experiiuentation  causes  in  a  score  of  years,  and  they  do  this  through  the 
acrencv  of  the  knowledge  animal  experimentation  has  supplied. 

Diseases  of  animals  like  those  of  persons  may  be  divided  into  two 
kinds,  the  infectious  and  the  non-infectious,  or  those  caused  by  para- 
sites and  those  due  to  other  causes.    The  economic  advantages  derived 
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from  animal  experimentation,  through  the  light  it  has  thrown  on  the 
infectious  diseases  of  domestic  animals,  are  of  astounding  value,  and 
this  can  be  shown  in  no  better  way  than  by  discussing  several  of  them 
separately. 

I  will  begin  with  Texas  fever  of  cattle,  which  has  the  distinction  of 
being  the  first  disease  proved  to  attack  its  victims  exclusively  through 
the  agency  of  intermediate  host  or  carrier  of  its  causative  germ  or 
microparasite.  It  is  a  member  of  a  large  group  of  exceedingly  de- 
structive, infectious  but  not  contagious  diseases;  other  members  of 
the  grou])  are  malaria,  yellow  fever,  typhus  fever.  Rocky  Mountain 
spotted  fever,  .African  sleeping  sickness,  spirillosis  of  fowls,  nagana, 
African  coast  fever  of  cattle,  piroplasmosis  of  horses  and  sheep  and 
dogs,  etc. 

The  intermediate  host  of  Texas  fever  is  the  Southern  cattle  tick, 
a  blood-sucking  parasite  which  absorbs  the  germs  of  the  disease  with 
its  food  when  it  lives  on  the  bodies  of  infected  cattle.  The  female 
ticks,  after  they  reach  maturity,  dro])  to  the  ground,  produce  two 
thousand  or  more  eggs,  the  eggs  hatch  and  the  voung  ticks  inoculate 
the  susceptible  cattle  to  which  they  attach  themselves.  It  is  perfectly 
safe  to  permit  healthy  cattle  to  associate  with  those  that  are  affected 
with  Texas  fe\er,  provided  no  cattle  ticks  are  present,  and  cattle 
ticks  do  not  convey  or  cause  the  disease  unless  they  are  the  progeny 
of  ticks  that  matured  on  the  bodies  of  infected  cattle.  Infected  cattle, 
when  we  deal  with  Texas  fever,  means  all  cattle  that  are  either  actively 
aft'ected  with  the  cHsease  or  that  have  apparently  recovered  from  it. 
as  the  Texas  fever  microparasite,  once  it  has  entered  tha  blood  of 
cattle,  evidently  remains  as  a  permanent  contamination. 

In  one  of  the  lectures  of  the  present  series,  Dr.  Simon  Flexner  of 
the  Rockefeller  Institute  for  Medical  Research  expressed  the  opinion 
that  our  knowledge  of  yellow  fever  would  in  all  likelihood  have  been 
delayed  if  the  w^ork  of  the  lUireau  of  Animal  Industry  of  the  U,  S. 
Department  of  Agriculture  on  Texas  fever  had  not  been  done.  I 
have  already  pointed  out  that  the  Panama  Canal  w^ould  not  have  been 
constructed  without  the  knowledge  animal  experimentation  gave  us  on 
the  etiology  of  yellow  fever. 

Think  of  the  modest  investigator  whose  patient  study  of  a  mysterious 
cattle  disease  proved  a  great  pioneer  work  in  the  field  of  medical 
research,  and  incidentally  opened  the  door  to  knowdedge  required  for 
the  junction  of  two  oceans  at  a  pc^nt  thousands  of  miles  removed 
from  where  nature  permitted  their  waters  to  mingle.  Draw  a  mental 
picture  of  the  man  and  his  work;  it  will  give  you  an  inspiring  view 
of  intellect  successfully  combatting  evil.  lUit  it  is  unnecessary  in 
speaking  about  Texas  fever  to  dwell  longer  on  the  role  of  animal 
experimentation  in  the  accomplishment  of  a  great  engineering  feat, 
as   there   are   other    impressive   and   exceedingly    important    things   to 
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talk  about  in  connection  with  this  disease  that  must  also  be  credited 
to  animal  experimentation. 

Less  than  fifteen  years  ago  the  prevalence  of  Texas  fever  and 
cattle  ticks  in  our  Southern  States  necessitated  the  maintenance  of 
a  cattle  quarantine  which  included  an  area  larj^er  than  three  quarters 
of  a  million  square  miles,  known  as  the  permanently  infected  area. 
In  this  area,  more  than  three  and  one-half  times  as  large  as  the  French 
Republic  and  nearly  three  and  one-half  times  as  large  as  the  former 
German  Empire,  the  losses  caused  by  Texas  fever  and  its  carriers  were 
enormous,  to  say  nothiiie:  about  the  frequent,  troublesome  spread  of 
the  disease  northward.  Most  of  the  cattle  raised  were  undersized, 
large-boned,  unthrifty  mongrels  and  inferior  producers  of  milk,  meat 
and  hides.  Much  of  the  food  they  consumed  was  wnr^c  than  wasted, 
as  it  was  diverted  from  sharing  in  their  growth  and  development, 
after  their  bodies  had  been  taxed  .with  digesting  and  converting  it  into 
blocul.  to  feed  the  ticks  which  irritated  the  surfaces  of  tlieir  bodies 
and  the  microparasitcs  which  lived  beneath  the  surface. 

A  fairlv  reliable  idea  mav  be  formed  of  the  losses  caused  by  ticks 
alone  when  wc  knnw  that  female  cattle  ticks  multiplv  their  size  and 
weight  bv  about  ten-thousand  during  the  approximately  four  weeks 
thev  rcm:iiii  attached  to  the  skin  and  fce(l  on  the  hhuu]  di  ilinr  hosts: 
that  the  aduh  ivumlv  tick  i-  a1)<»ut  as  large  as  the  ti-nninal  i<nnt  of 
a  w.  .man's  litik-  tinger.  and  that  lirk^  d'  alf  ages  an<l  mzcs  often  m 
unbelievable  numbers,  are  i)resent  mh  tlic  1)0(lies  of  the  cattle  ni  the 
infected  territorv  durin-'  the  grcatt-r  |>:irt  of  the  \car. 

A  light  infestation  witli  ticks  lias  been  ]>ro\(>.l  to  reduce  the  milk 
yield  of  dairv  cows  IS';  .  and  a  heavy  infestation  reduces  it  nvn\'  than 
4(y ;  .  Think  of  the  loss,  to  which  must  be  added  the  loss  in  l^ecf  pro- 
rhiction,  the  lower  vahu-  of  roughened  and  scampi  hides  and  the  deaths 
due  to  Texas  fever,  which  latter,  axeraged  for  eleven  states,  amounted 
to  \:\'.,  (.r  a  lialf  per  cent  more  than  one-eighth  of  the  total  cattle. 
The  reason  cattle  couM  be  raised  at  all  in  tlie  infected  and  inloled 
territory  is  that  Texas  fever  in  calves  rarelv  is  the  severe,  acute, 
highly  fatal  disease  it  commonly  is  in  suscei)tihle  adnlt  cattle.  ^  It 
atUicks  the  calves,  has  a  mild,  chronic  course,  plants  its  microparasitcs 
permanentlv  in  tlieir  blood  and  gives  them  a  liigh  degree  of  immnnitv 
against  severe  attacks  later  on. 

Agrivnilture  mav  be  coni!>  ired  to  a  com]>le\  machine  :  there  are  many 
parts  to  it,  and  if  one  ]>:irt  -ets  cut  <'f  .,rder  all  th.e  Mtiier.s  are  attected. 
Th.e  cattle  industry  is  a>  neces>ary  t(t  American  ai^^ricnlture  as  tires  are 
to  an  automr.l)ile.  and  to  practice  agriculture  with  cattle  ticks,  1  exas 
fever  and  a  cattle  quarantine,  resembles  driving  an  automobile  over 
a  rough  road,  littered  with  cutting  and  puncturing  objects  and  under- 
going constant  repairs  that  require  long  detours.  Hence,  it  is  not 
surprising  that  agriculture  in  many  parts  of  the  quarantined  area  was 
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unprosperous   and  that   the    farmers  and  breeders   were   discouraged 
and  depressed. 

In  the  year  1906,  the  methods  for  eradicating  Texas  fever  and  cat- 
tle ticks,  revealed  through  animal  experimentation,  were  put  into  practice 
by  the  U.  S.  Bureau  of  Animal  Industry,  and  since  then,  over  half  a 
million  sc[uare  miles,  a  territory  one-hundred  thousand  square  miles 
larger  than  the  combined  areas  of  the  French  Republic  and  the 
former  German  Empire,  have  been  cleaned,  of  the  disease  and  its 
carriers  and  released  from  quarantine,  and  in  only  a  few  years  more 
tlie  two  related  plagues  will  have  been  wiped  entirely  out  of  our 
Country. 

Full}-  to  appreciate  what  this  means,  and  to  measure  its  economic 
value,  we  must  know  that  the  formerly  infected  and  infested,  quaran- 
tined territory  includes  some  of  the  best  agricultural  and  cattle  lands 
in  the  world,  and  that  it  has  begun  to  produce  cattle  that  compete 
successfully,  and  on  terms  of  equality,  with  the  finest  that  enter  our 
stockyards,  and  that  recently  it  has  produced  cattle  that  captured 
bltie  ribbons  at  National  livestock  shows.  The  farmers  and  breeders 
ha\  e  taken  heart  and  are  working  with  renewed  courage,  and  increased 
prosperity  and  contentment  are  widely  evident.  The  choice,  well- 
bred,  healthy,  heavy  and  ]M-ofitable  cattle  are  being  produced  at  no 
greater  expenditure  of  labor  and  forage  than  the  undersized,  suffering 
runts  required,  as  cattle  raising  and  feeding  has  ceased  to  meai) 
raising  and  feeding  a  combination  of  cattle,  cattle  ticks  and  Texas 
fever  parasites.  It  is  now  safe  to  send  cattle  from  the  North  into  the 
rich  pasture  lands  of  the  South,  where,  a  little  while  ago,  it  was  unsafe, 
notwithstanding  diflicult  precautions,  to  send  thoroughbred  animals  for 
breeding  purposes. 

Think  of  the  economic  advantage.  Think  of  the  increased  produc- 
tion ot  food,  think  of  it  with  the  fact  in  mind  that  well-informed  men 
assert  that  the  morbidity  and  mortality  in  the  world  directly,  due  to 
undernourished,  are  so  great  in  many  places  that  they  over-shadow 
the  horrors  of  the  war.  Those  who  are  not  informed  about  the  evils 
incident  to  under-nourishment  and  long  continued  dependence  on  food 
that  lacks  essential  nutritive  elements,  and  how  serious  the  food 
shortage  in  the  world  is  today,  may  find  it  difficult  to  believe  that 
millions  of  human  beings  in  this  so-called  civilized  age,  beings  and 
feelings,  aff'ections  and  souls  like  our  own,  are  being  stunted  spiritually 
and  physically  and  are  being  hurried  prematurely  out  of  life  because 
they  cannot  get  enough  to  eat  or  enough  of  the  right  kind  of  food,  and 
yet  this  evidently  is  the  truth.  In  the  United  States  the  population 
has  increased  faster  than  the  number  of  domestic  animals,  and  this 
])robably  is  one  of  the  causes  for  the  high  price  of  food.  In  Europe 
the  war  has  reduced  the  number  of  domestic  animals  so  much  that 
a  replenishment  from  Countries,  ours  included,  in  which  the  animal 
industry  was  less  severely  injured,  is  urgently  needed. 
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\.v{  u^  take  :i  l('"k  at  another  disease,  about  which  much  iinfrnitful 
jjuessiuL;-  wa>  d^mv  until  the  truth  was  learned  throui^h  anini:d  exiK'ri- 
iiiL-ntati«'n  :  the  ci>nun(>nL->l  and  nic-t  widel\-  di->cniinated  ut  all  diseases, 

naniel}'.  tuherculc>>is. 

An'mal  experimcntati'in  ])rn\i'd  tliat  the  manifestations  ni  tu'  ercu- 
lo-^i^  m  dift'erent  purtinn^  ^^  the  hudy  and  in  tlie  hndie->  of  ditterent 
specie^  uf  animal-  all  l;a\e  cue.  essential  can>e :  it  i-ru\ed  tliat  the 
disea>e  i-  c« -nta.^ious  :  it  di^wed  h.>\v  and  whv  it  i>  c  mtacrious  ;  U  led 
t.i  the  disco\er\-  ui  tiie  tuhercie  bacillus  ;  it  ])r..\ed  that  the  tuV>ercle 
bacillus  in  nature  i-  an  ohli-atMi-y  ])arasite;  it  ].rM\ed  tliat  the  bacillus 
is  (|uick!v  de>tr.>yed  by  li.u-h.t  and  may  Ion-'  rem;dn  ali\e  and  virulen^t 
in  dark  }.!ace>  ;  it  pr-.x^-d  that  there  are  three  txpe-  n\  mhrrcle  bacdli, 
the  liuman,  the  bovine  an.<l  the  avian:  it  proved  that  human  and  a\ian 
t\pes  ha\e  n« .  imjn.rtap.t  sii;-niticance  I  Mr  cattle:  U  i^m.ed  that  the 
^';\ian  iM'e  i-  n  'I  an  imj^nrta.nt  cau<e  .-f  disease  aniMii-  mammal^  :  it 
proved'that  tlie  In.mnn  type  i>  the  cunnnou.T  cause  cf  tr,l.crcul..sis 
in  human  beiui^s ;  it  i)rnved  tliat  chiMren  uiu-n  are  attacked  b>  the 
Povine  tvpe:  it  pr-:x  ed  that  the  bovine  type  is  the  cmmnnest  cause 
of  tubercnln.is  am.  .11-  dMnu-iic  mammal^ :  it  led  t"  the  di-covery  of 
tuberculin,  withniit  which,  u-ed  a<  a  dia.i^nostic  a-'eiit.  the  coiitrMl  and 
eradication  ni  tnhercuk.M>  ami.n-  tlie  foocbproducin.c;  anim:Ll>  wnuld  he 

imp'  '>-.i!;h'.  etc. 

if  aniiii al  experimentation  Irid  not  T)n>ved  that  tuberculosis  amonir 
rattle  can  be  era.licated.  wholly  exterminated,  an-l  it^  recurrence  pre- 
xente.l.  witliout  re-ar<l  to  it-  continued  j.ersistence  anion-  human 
bein-N,  the  cattle  tuberculosis  er;idication  w-rk.  for  which  (.  ou.o:ress 
now" appropriates  one  and  onedialf  million  dollars  annually,  would 
have  the  character  ef  a  hopeless  and  ridiculous  project,  unless  utterly 
unrea>onable  measures  were  taken  to  iprevent  the  reinfection  oi  catile 
with  tubercle  bacilli  from  human  sources. 

(  )ne  Mf  th.e  dihiculties  in  com1)atiin,-  tuberculosis.  :imon,-  ])ersni)s 
as  well  as  the  lower  anima.ls.  arises  from  its  usu:lI1\  insidious.  sl,,wly- 
proo-ressive  natiu-e.  throu-h  which  its  subjects  often  become  dis.>emina- 
tors  t.f  its  -erms  hnvj;  bef..re  their  dam^-erous  condition  is  suspected. 
Until  tni.erculiu  was  disco\ered  and  its  dia--no>tic  value  j.n.ved, 
no  means  were  available  to  detect  more  than  a  small  ].roportion  ot  the 
existin-  cases  of  tuberculosis  anion-  cattle,  and  th.e  oxerk.oked  and 
iH-leet^-d  cases.  throUL^h  their  unavoidable  introduction  into  healthy 
herds,  insured  a  further,  ra])id  s])rea(l  of  the  disease.  Just  what  this 
means  in  terms  of  ecoUMmv  may  be  jud-ed  from  the  fact  that  tu1)ercii- 
losis  anion-  the  cattle  o!  -.me  r>f  the  MkU-r  and  nr.re  deuselv  pojm- 
lated  countries  of  Ihtrojte  is  from  four  to  five  times  as  common  as  it 
is  anion-  tke  cattle  of  our  country,  and  that  it  is  from  fifteen  to  twenty 
times  as  common  anion-  the  cattle  of  our  older  and  more  densely 
po]ailated.  than  it  is  anions;  those  of  our  newer  an<l  less  densely  ])opu- 
lated  states. 
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ddirou^qh  the  use  of  tuberculin  the  cattle  tuberculosis  eradication 
wirk  is  niakin-  excellent  pro-ress,  and  this  should  be  gratifyin-,  as 
tlie  disease  is  a  food  destroyin-  evil  wdiich  should  not  be  left  as  a 
burdensome  herita-e  t(»  comin-  and  more  populotis  {generations  of 
mankind,  who,  no  doubt,  will  find  tlie  production  of  stifficient  food, 
ext'ii  under  normal  as  distinct  from  war  conditions,  more  difficult  than 
we  and  ])ast  -enerations  have  found  it  to  be.  The  food  producin- 
area  of  the  world  is  fairly  constant;  actually  it  does  not  chan-e  much 

-  ,  iS 

from  -eneration  to  generation;  relatively  it  grows  smaller  as  the 
population  increases. 

Tuberculosis  anion-  animals  in  the  Lhiited  States  alone,  on  the 
basis  of  the  lower  estimate,  which  I  am  convinced  is  entirely  too  low, 
destroys  at  least  twenty  five  million  dollars  wortli  of  tirgently  needed 
foofl  per  .annum.  This  estimate  was  made  before  the  war,  at  a  time 
when  mili<  cost  to  the  consumer  eight  and  not  eighteen  cents  per  quart, 
and  when  ])rinie  r(\ast  Ijeef  and  porterhouse  steak  retailed  at  from 
eighteen  tit  tweiit\-tive  cents  per  pound. 

What  I  have  said  about  seemingly  harmless  but  seriously  dancrerous 
di.sseniinators  of  disease  germs  in  speaking  alxnit  tulierculosis  a])plies 
also  to  other  in  feci  ions  disease;  liencc,  the  disco\  ery  of  methods  that 
hel])  to  distinguish  more  certainly  between  safe  and  dangerous  animals 
reduces  dilliculties  that  confront  our  eftorts  to  control  and  eradicate 
other  costly  animal  ])lagues,  and  this  is  a  field  in  which  the  economic 
advantages  derixed  from  animal  experimentation  are  particularly 
valuable. 

It  the  various  biological  tests  for  diseases,  discoyered  durinir  the 
last  thirty  years,  had  been  in  use  a  century  or  two  ago,  the  importa- 
tion of  several  destructive  animal  plagues,  now^  causing  heayy  losses 
in  the  rnited  States,  could  have  been  preyented.  For  example,  our 
(doyernmeiit  is  successfully  eradicating  a  disease  among  horses  known 
as  dourine.  which  entered  the  United  States  and  gained  a  foothold 
because  its  virus  is  at  times  carried  by  horses  which  show  no  symptoms 
of  their  dangerous  condition.  The  closest  study  of  such  infected  horses 
during  the  ])eriod  of  time  imported  animals  are  subjected  to  quaran- 
tine does  not  lead  to  their  detection ;  the  complement  fixation  test  for 
dourine  detects  them  at  once;  the  test  was  not  known  until  after  the 
unfortunate  importation  of  the  disease. 

This  plague  would  continue  to  spread  rapidly  unless  impossible 
sums  of  money  were  spent  to  check  it  if  the  apparently  innocent 
carriers  and  disseminators  of  its  causatiye  microparasites  could  not 
be  distinguished  through  the  agency  of  the  test  animal  experimenta- 
tion has  supplied.  Horses  may  not  be  as  indispensable  today  as  they 
wQve  before  tractors,  motor-trucks  and  other  types  of  automobiles  came 
into  use,  init  the  prices  asked  for  them  indicate  that  it  will  be  <^ometime 
before  we  can  get  along  without  their  services  or  afford  to  neglect 
their  diseases. 
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Tm  offset  tlu'  example  I  liavc  c^iven  of  an  instance  in  wlvich  a  bio- 
loj^ieal  te>t  was  discovered  too  late  to  exclnde  an  animal  plai^ne  from 
onr  country,  thoni;h  early  enou^^h  to  insure  its  eradicati(Mi,  1  will 
cive  one  in  which  a  test  was  available  earlv  enouj^h  to  exclude  a  more 
serious  plai^ue.  The  disease  in  this  instance  is  surra,  a  pernicious 
e\il.  indigenous  in  the  southern  portion  of  Asia,  from  which  it  has 
I'ecn  spread  to  several  other  portions  of  the  world,  and  wdiich  is  not 
at  all  choice  in  its  victims,  as  it  may  attack  such  widely  ditt'erent 
species  of  animals  as  cattle,  horses,  sheel>,  ,L;oats,  camels,  ele{)hants, 
m(»nke\s,  rats,  etc.  hi  cattle  surra  may  run  a  mild  course.  l)Ut  once 
thev  are  attacked  they  are  apt  to  carry  its  microi)arasites  in  tlieir 
blood  and  to  remain  sources  from  which  the  disease  spreads  for  a 
lons^  tim  •. 

A  little  ni(»re  than  a  do/en  \ears  ago  an  attempt  was  made  to  in- 
troduce a  licrd  of  about  tifty  Ilast  Indian  cattle  into  the  United  States, 
to  he  u-ed  in  Texas,  where  it  was  believed  the  native  cattle  could  be 
made  resistant  to  southern  cattle  ticks  bv  crossing  them  with  the 
Indian  cattle,  winch  are  alleged  to  be  >troiiL;ly  tick  resistant.  Repeated 
examinati«»ns  of  the  blood  of  the  Indian  cattle  were  made  before  their 
dei)arture  fr<'m  Asia  and  while  thev  were  en  route  to  and  after  their 
arri\al  in  tlie  I'nited  States,  and  nothing-  to  arouse  suspicion  was 
found:  but,  while  they  were  in  (luarantine.  ralibit  inoculation  tests 
gave  absolute  proof  that  their  blood  was  infected  with  the  germs  of 
surra.  The  economic  advantages  derived  in  this  instance  from  animal 
cx])erimentation.  a  pattern  «a'  things  that  repeat  themselves  over  and 
over  again,  are  so  great,  irrespective  of  wdiether  we  estimate  them  in 
monev,  in  food  saved  or  in  suffering  prevented,  that  they  stagger 
belief.  A  somewdiat  sinnlar  story  can  be  told  about  a  threatened  in- 
troduction into  the  I'nited  States,  with  a  shipment  of  milk  goats,  of 
Malta  or  Mediterranean  fever,  a  disease  of  both  persons  and  animals, 
v;hich  mav  exist  in  goats  in  a  form  that  cannot  be  detected  through 
1  tluT  means  than  the  use  of  a  te<t  which  ammal  experimeiUation  has 
given  US. 

Personal  experiences  which  stamp  la>tiiig  iiri]'ressions  on  oiu"  minds 
often  make  instructive  illu>tratit)ns.  About  thirty-five  year>  ago  I 
witnessed  the  examination,  condenmation,  slaughter  and  autoi)sy  of 
a  magnificent,  handsome,  vigorous,  sleek  and  apparently  healtliy  horse, 
owned  bv  a  wealthy  man  who  maintained  a  >table  of  foin*  or  tive 
horses  for  family  use.  Il(»rse  after  horse  in  his  stable  had  contracted 
acute,  easilv  diagnosed  glanders  and  had  been  condennied,  killed  and 
re])laced.  orilv  thi>  one  fine  animal  seemed  immune,  until  suspicion 
was  directed  at  it  as  the  probable  sonrce  ni  infection,  but  not  until 
seven  or  eight  valuable  horses  had  been  lost.  The  owner  expressed 
himself  to  the  veterinarian  in  charge  of  his  stable  to  the  following 
effect:     'Tf  vou  believe  that  the  circumstantial  evidence  which  points 
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to  this  horse  as  the  source  of  infection  is  strong  enough,  I  am  willing 
that  it  should  be  killed,  though  it  has  never  been  sick  during  the  time 
I  have  owned  it,  excepting  that  on  one  or  two  occasions  it  had  a  slight 
cold  with  a  meager,  clear,  watery  discharge  from  its  nostrils." 

The  autopsy  revealed  a  group  of  small,  perfectly  typical  glanders 
ulcers  on  the  wall  of  the  larynx  and  a  few  small,  chronic  nodules  in 
the  lungs,  so  located  that  they  could  not  be  detected  in  the  living 
animal.  During  two  years  following  the  removing  of  this  originally 
tmsuspected  source  of  infection  from  the  stable,  after  which  I  have 
no  record,  no  further  cases  of  glanders  occurred.  If  the  mallein  or 
com])lement  fixation  test  for  glanders,  later  products  of  animal  experi- 
mentation, had  been  available  at  that  time,  every  horse  in  the  stable 
would  have  been  tested  immediatelv  after  the  first  case  of  srlanders  was 
discovered,  and  the  seemingly  healthy  spreader  of  the  disease  found 
and  ])revented  from  causing  further  losses.  Glanders  is  transmissible 
to  man.  and  a  hopeless,  painful  and  disgusting  disease  wdien  it  attacks 
man.  Its  frecjuency  among  horses  has  enormouslv  declined  since  it 
has  ])ecome  jiossible  to  pick  out  seemingly  healthv  carriers  and  dis- 
senn'nators  of  its  microparasite  through  the  use  of  special  tests  which 
mu>t  be  credited  to  animrd  experimentation. 

Think  a  moment  and  realize  the  significance  of  the  following:  state- 
ment :  If  the  narrow^  and  ridiculous  recjuirement  was  made  that  nothing 
should  be  favorably  credited  to  animal  experimentation  l)ut  the  pain 
against  which  it  has  safeguarded  the  lower  animals  through  the  use 
of  the  test  it  has  given  us  to  discover  otherwise  undiscoverable 
s(airces  of  infection,  we  would  be  obliged  to  admit  that  it  has  paid  for 
itself  thousands  upon  thousands  of  times  over  again. 

Hog  cholera  is  another  disease  that  merits  attention,  as  the  losses 
due  to  it  in  some  \rdst  years  have  amounted  to  a  hundred  million 
dollars,  and  in  one  year  are  alleged  to  have  reached  the  two  hundred 
million  dollar  mark.  A  serum  and  a  virus  to  protect  hogs  against 
cholera  have  been  developed  through  animal  experimentation  by  the 
United  States  Bureau  of  Animal  Industry,  and  are  now  wddely  used 
with  excellent,  economic  results.  Before  thev  were  available  many 
hog  breeders  and  feeders  believed  that  it  was  a  good  business  policy 
to  asstime  that  their  crop  of  hogs  would  be  destroyed  by  cholera  and 
be  a  total  loss,  on  a  general  average,  about  once  every  five  or  six  years. 
The  losses  did  not  occur  at  regular,  determinable  intervals,  so  that 
a  feeling  of  security  could  be  enjoyed  during  the  four  or  five  years 
following  a  loss  year.  On  the  contrary,  it  could  not  be  predicted  in 
any  year  from  the  occurrence  of  previous  years  wdiether  the  hogs 
would  go  to  the  market  or  wdiether  cholera  would  get  them.  This 
uncertaint\-  did  not  encourage  maximum  production ;  the  hog  breeding 
and  feeding  business  was  unattractive  to  conservative  men ;  it  was  too 
much   like  investing  money  in  debatable  securities  that  promise  high 
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rato  Ml"  intrre^t  and  t<M)  ofu'ii  |»rn\c  r.ttcrly  wortliless.  And,  Ucar 
in  nnnd.  wlun  t!k-  In-h  ratf-  were  ])ai<l  <.n  nnMU'\-  in\L->lLd  in  the  bog 
indu^ir\.  it  \va>  the  ct>n>nnier  \vh.»  --ettled  the  l>ill. 

Ih'W  nuioh  animal  exiierinientatinn  has  affected  the  price  of  ]iork 
products  max  ]>e  juiIl^cmI  fr.  .ni  a  -lalenieni  made  h\-  the  Secretary  ot 
Ai;riculture  and  recently  published  in  a  \e\v-  Letter  cf  his  Depart- 
ment.  Thi-  statement  asserts  tliat  the  losses  from  Ik.--  ch.olera  in  the 
L'nited  Staler  hui\e  been  re<iiicedi  >ixty  j'er  ceiH  ^mce  the  year  I'.'l:;.  ;inl 
that  ihi>  equaN  a  taxing  ut  fort> -one  million  dollars  per  aminm.  Let 
lis  measure  thi>  in  food  term^.  b^trty-one  mibion  dollar^  worth  of 
hog>.  a>>nming  that  the  axerage  retail  i>rice  of  ix^-k  j^rorlucts  is  forty 
cents  per  pound.  amoui:t>  to  one  ])ound  each  of  nutrition^  meat  or 
fat  oil  e\a-rv  one  of  the  ;w;:.  days  in  a  year  for  •Xi,>-M)  human  beings. 
l"b,e  :i--unie(l  average  price  of  pork  products  ])rob-d)]y  i-  a  little  too 
higii  :  make  it  lower  and  ib.e  number  of  human  beings  benefited  in- 
creases. Tile  im]Hiitance  of  the  hog  as  a  source  of  human  lood  ranks 
next  to  that  <  if  tlie  dair\  cow. 

Tlie  mouev  sa\ed  in  the  l'nited  States  in  one  year,  through  the 
ecoiK'mii;  adxantages  the  h<  ^g  industry  alone  has  derived  irom  animal 
ex])erimentation.  in\(sted.  in  X'ictory  bonds.  v."onld  \ield  an  anniiid 
income  greater  than  the  suni  annually  a])]>ropriated  1)_\-  Congress  for 
the  stu.lv  aii<l  control  of  rdl  the  plagues  that  occur  among  the  dome.stic 
animals  of  onr  country.  Tin-  is  a  fp.ct  wliich  slu-nld  be  kept  in  mind 
by  tht»se  persons  who  claim  that  our  (ioxernment  is  more  eager  to 
flv  t"  the  rescue  of  the  sie]^  hog  than  it  is  t<^  care  tor  the  siek  child. 

The  clear-minded  men  -'n  our  Congress  who  are  behind  tlie  a]'iM-n- 
priatioiis  niade  for  the  ])rotection  ot  our  animal  industry  are  not  mo\ed 
1)V  sentimental  consideration  for  hogs  or  other  kinds  of  livestock; 
not  e\en  b\-  cousideraiii  .n  for  the  breeders  and  ft-eders  of  dmnestic 
animals,  (^r  for  anv  sjifvial  indusir_\  or  class  ot  men.  1  he\  know 
wh.at  a  relaxation  of  the  tight  aL^ainst  the  existing  and  t'o-^ihle  evils 
that  destroy  the  foMd-prod.ucing  animrds  woid*!  mean  to  tlie  whole 
])eo])le  of  the  Countr\.  and  that  the  health  and  welfare  ot  n  nation 
depend  on  no  one  thing  cjuite  as  much  as  an  abundant  supply  of  whole- 
some food. 

Cengthy  di.s.sertations.  Mmilar  to  the  brief  statements  I  have  made 
pbuiut  '!\'xas  fever,  tuberculosis.  d(  .urine,  surra.  Malta  lexer,  glanders 
and  hog  cholera,  tr.  -h<.w  the  \-alue  of  thr  ecnoniic  advantages  derix'ed 
from  .'inimal  experimentation,  could  be  made  about  other  animal 
plagues,  such  as  contagious  ])leurn-]>nenmonia.  rinderpest,  loot  and 
mouth    d.i^case,   anthrax,   blackleg,    shee].    scab.    etc..    but    our    time    is 

too  short. 

Contagious  pleuro-pneumonia  of  cattle  was  imported  into  the  Uni- 
ted States  seventy-seven  years  ago.  Animal  ex])erimentation,  which 
defmitelv   pr<.xed   its   contagiousness  an<l   further   proved   that   various, 
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seemingly  feasible  methods  of  control  were  useless,  led  to  the  adop- 
tion of  the  methods  through  which  it  was  speedily  eradicated.  If  we 
had  been  tardy  about  applying  the  knowledge  animal  experimentation 
gave  us,  the  losses  from  this  plague  soon  would  have  mounted  to 
hundreds  of  millions  of  dollars. 

Rinderpest,  a  terrible  destructive  disease  of  ruminants,  wdiich  has 
repeatedly  spread  from  its  native  place  in  Asia  into  and  over  Europe 
during  and  after  wars.  l)ut  has  fortunately  never  reached  the  United 
States,  is  being  controlled  bv  a  method  similar  to  that  which  is  effective 
against  hog  cholera.     Permit  me  to  give  you  a  few  statistics  on  this 
plague,    as   they    will   help    you   to    comi)rehend    how    large    the    food 
l)rol)lems  are  with  which  animal  experimentation  deals,  and  will  show 
von  that  the  question,  xvhether  such  experimentation  should  or  should 
not  be  hampered  bv  legislation,  cannot  reasonably  be  settled  by  possibly 
well-intentioned    but   uniformed    and    emotionally    misguided    ]:>ersons. 
Introduced    into     L'rance    after    the    Franco-Prussian  war,  rinderpest 
killed   :)(k.-)3,S   cattle   in   two  years.      Introduced   into  Great  Britain   in 
]S<;:),    it    killed    oOo.oOO   cattle   in    L^   months.      Introditced    into    Italy 
tow\ards  the  end  of  the  ISth  century,  it  killed  3.000,000  cattle  in  three 
years.      Introduced   into   South   Africa  it  killed   080,000   cattle   in   the 
Transvaal  in  P-OT  and  p:300,000  in  Cape  Colony  during  ISOT  and  1898. 
Since  1  have  touched  on  the  subject  of  statistics,  let  me  give  you 
a  few  about  other  (lise:ises.     Anthrax,  which  is  most  fatal  to  sheep  and 
cattle  but   also   attacks  a   variety  of  other  animals,   including  man,   is 
being  controlled  through  the  agency  of  a  vaccine  su])plied  by  animal 
experimentation.     In  France,  vaccination  reduced  the  death  rate  due 
to  this  disease  among  sheep  from  lOC  to  0.04%  and  among  cattle  from 
5'^;  to  O.lvP^;.     Pouget  or  swine  erysijKdas  is  a  widespread  disease  in 
Furo])e,  the  losses  from  wdiich  were  reduced  through  vaccination  from 
20yc    to    l.L")C.      Think   of   th.e   enormous   losses  before   vaccination; 
think  of  the  more  than  On^^    reduction  in  these  losses.     In  one  region 
in  l-j.irope.  in  which  tetanus  or  lockjaw  is  epidemic  and  apt  to  follow 
wounds  of  all  kinds,  -350  cases  occurred  among  untreated  horses,  and 
not  one  among  7. (MM)  whicli  received  injections  of  tetanus  antitoxine. 
I  advise  the  anti-vivisectiouist   wlio  visits  tliis^  region  and  accidentally 
steins  on  a  rustv  nail  not  to  hght  too  hard  against  the  preventive  treat- 
ment for  tetanus  or  lockjaw,  because  its  discovery  cost  the  lives  of  a 
number  of  experiment  animals. 

P.lackleg,  like  anthrax,  is  caused  by  a  spore-forming,  vegetable 
micro] )arasite.  The  si)ores  of  both  diseases  live  and  retain  their  viru- 
lence long  ])eri()ds  of  time  when  they  enter  the  soil,  and  on  infected 
sr-il  it  is  ec(  nomicallv  im]M)Ssil)le  to  raise  shee])  and  cattle  unless  tliey 
are  immunized.  The  lAiited  States  Dei)artment  of  Agriculture  an- 
nually distributes  from  two  to  four  million  doses  of  blackleg  vaccine, 
because  the  men  who  raise  cattle  in  portions  of  our  country  wdiere  the 
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iiifecti  11  c.\i>is  lia\e  learncfl  thn)iiL:h  experience  that  the  losses  from 
blacklei^  among  their  ycduii^-  stock,  unless  it  is  immunized,  are  unhear- 
Ahle.  Practical  men  do  not  look  upon  the  use  of  antitoxic  sera,  vac- 
cines, hacterins  and  other  hiolo^ical  products  as  an  academic  (piestion 
or  a  su1)iect  for  sentimental  speculation.  With  them  a  thini^-  must  pax- 
else  it  is  discarded.  Quack  remedies  mav  receive  a  trial  hut  are  soon 
discredited,  and  when  thousands  of  level-headed  husiness  men  demand 
and  use  the  same  ai^ent  year  after  year,  it  nmst  have  a  real  \  irtue. 

Al)out  foot-and-mouth  disease  we  know  relatively  little,  althoui^h 
we  (In  know  how  extremely  conta^c^ious  and  (le>>tructive  it  i<.  and  that 
it  may  attack  a  nuin])er  of  dit'ferent  species  of  animals,  d'lu'  recent 
outhreaks  in  the  I'nited  States  should  he  fre>h  in  the  minds  of  those 
who  are  interested  in  the  source  of  our  daily  food.  To  keep  this 
pla.^ue  out  of  the  couiury,  to  detect  it  at  once  when  it  i^ains  entrance, 
to  suppre><  it  without  extravai^ant  and  unnecessary  exj^ense.  i^  possihle 
onlv  ihr(iui:h  tests  in  which  livinir  animals  are  used.  ThroULih  animal 
experimentation  it  has  heen  proved  that  this  placruc.  the  los>e>  from 
whicli  would  Soon  mount  to  unhelievahle  ti,s4ures  if  it  were  pernu'tte<l  to 
ravai:e  unchecked,  may  he  iiuf)orted  in  ways  that  cannot  be  opp(.>ed  l)y 
animal  cjuarantine. 

Sheep  scab,  whicli  at  one  ti?iu'  threatened  to  de>tro\  the  wool- 
^Towiuij^  industr\-  in  soiue  j'an>  of  tlie  world  peculiarl\-  ada])ie«l  for 
sheep  culture,  has  become  a  relati\el\  nnim])oriaiu  e\  il  throu.L;li  animal 
experimentation. 

The  my.steries  of  infectious  ahortion  disease  of  cattle,  an  e\  il 
which  might  ha\e  Ijcen  kept  out  of  our  country  if  the  agi;'luiinaiion  or 
complement  fixation  test  had  l)een  axailable  early  enough,  are  i^^radu- 
ally  but  surely  beiui,'-  revealed  throuqii  animal  experimentation,  and 
this  wides[)read,  chronic  plai^ue.  prevalent  e>i>ecially  amoui^-  dairx  cat- 
tle, and  which  is  estimated  to  c()st  the  Nation  upwards  of  fon\  niilhou 
dollars  per  annum,  it  is  hoped  will  soon  be  amendable  to  control.  Il 
is  an  uncommonly  prolific  disease  in  those  unsusi)ected  and  dani^eroui 
carriers  and  disseminators  of  infection  which  can  be  detected  only 
throuiih  the  use  of  the  special  biological  tests. 

A>  I  indicated  in  the  introducttjry  para.i;raph  <tf  my  address,  the 
economic  advantages  derived  from  animal  experimentation  are  so 
great,  numerous  and  \aried  that  only  tlie  high  points  can  be  touched 
here  and  tliere  in  the  time  at  my  disposal.  X'olumes  could  be  written 
on  the  subject  without  exhausting  it  or  doing  it  justice.  h""or  instance, 
I  have  not  referred  to  the  excellent  work  that  has  reduced  the  losses 
caused  by  the  larger  ])arasites  of  domestic  animals,  parasites  about 
which  we  have  gained  mucli  knowledge  through  animal  exi)erimenta- 
tir)n  and  about  which  more,  urgently  needed  knowledge  can  be  gained 
i)y  further  experimentation,  as  is  well  illustrated  by  the  light  recently 
thrown  on  the  life  history  of  the  ascaris.  a  large  parasitic  round  worm 
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with  which  most  persons  are  acquainted.  This  worm,  which  inhabits 
the  intestine  in  its  adult  stage,  is  now  known  to  have  a  larval  stage 
during  which  it  lives  in  the  lung,  where  it  can  cause  inflammatory 
processes  and  may  be  found  to  be  a  direct  and  secondary  cause  of 
trouble. 

Another  line  of  experimentation  I  have  not  referred  to  concerns 
animal  foodstuffs,  a  field  in  which  an  enormous  amount  of  work  has 
been  done,  the  value  of  which  lies  not  only  in  securing  the  best  balanced 
and  most  economical  rations  for  animals,  but  also  in  making  foods 
availal)le  which,  if  their  value  had  been  determined  by  accidental 
occurrences,  would  be  a  total  waste,  as  is  shown  by  the  history  of 
cotton-seed  products  as  food  for  animals.  The  early  use  of  cotton-seed 
]>roducts  caused  many  deaths  among  cattle  and  was  particularly  fatal 
to  swine.  To(lay  cotton-seed  products  must  be  ranked  among  the 
abundant  and  \ery  nutritious  feeds  of  domestic  animals.  Thanks  to 
animal  ex])erimentation.    You  see  it  is  a  large  subject. 

Those  who  are  in  doubt  about  the  value  of  the  economic  benefits 
derived  from  animal  experimentation  should  first  learn  what  they  are 
and  then  trv  to  determine  what  this  world  would  be  like  today  if 
unreasoning  sentimentality  had  led  us  to  place  animals  on  a  plane  too 
high  to  justify  their  use  for  experimental  purposes.  Ask  what  it  would 
mean  to  have  a  long  list  of  ]:)arasitic  and  micro  parasitic  diseases  ravag- 
ing unchecked,  each  causing  yearly  losses  that  could  be  expressed  in 
no  less  than  seven,  eight  and  nine  figures,  and  the  total  of  wdiich  in 
oiu-  countrx-  would  require  ten  figures.  Remember  the  part  animal 
ex]KM-imentation  ])layed  in  the  construction  of  the  Panama  Canal ;  in 
the  enormously  increased  prosperity  of  a  territorial  area  in  the  P'nited 
States  great  enough  in  size  and  fertility  to  maintain  a  population  in 
excess  of  one  hundred  million  hutnan  beings;  in  the  exclusion  of 
foreign  food  and  apparel  destroying  diseases  and  in  the  control  and 
eradication  of  infectious  diseases  native  to  our  soil  and  those  that  un- 
fortunately entered  from  without. 

And.  while  thinking  of  these  things,  bear  in  mind  that,  though 
great  things  have  lieen  accomplished,  nnich  remains  to  be  done.  The 
experimental  method  of  studying  living  organisms  and  the  things  that 
mav  affect  them  beneficially  and  adversely  is  comparatively  new. 
Practicallv  everything  we  know  about  physiology,  pathology,  biochem- 
istrv  and  the  actions  and  uses  of  drugs  is  less  than  a  few  hundred  years 
old,  most  of  it  less  than  a  hundred  years,  and  practicallv  everything  we 
know  al)out  infectious  diseases,  excepting  that  they  are  communicable 
and  harrowingiy  destructive,  is  no  older  than  manv  men  who  are  now 
alive.  I  myself  remember  when  the  contagiousness  of  tuberculosis  was 
a  comiuon  subject  of  controversy;  when  it  w\as  profoundlv  believed 
that  the  disease  was  hereditary  and  when  Koch's  discoverv  of  the 
tubercle  bacillus  was  regarded  as  an  amusing  claim  rather  than  a  great, 
momentous  addition  to  our  knowledge. 
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We  must  i^o  unhampered  in  this  work:  in  check  its  proi^^ress.  to 
put  obstacles  in  it>  way.  to  (k'lay  the  ac(|uisition  of  the  further  kni)wl- 
ediie  it  will  L:i\e  us.  niean>  ingratitude  to  tlie  splendid  workers  who 
have  pro\  ided  the  foundation  on  which  we  can  build;  inhumanity  to 
tliose  who  look  forward  hopefully  to  relief  from  numerous  pre\e!Uable 
causes  ni  pain,  sorrow  and  lt'>^.  and  i^ood  rea>ons  tt)  expect  the  en- 
tempt  of  unbcru  and  more  enlightened  generations.  Animal  experi- 
mentation trulv  is  a  lamp  that  has  illununated  many  d  irk  placi^.  and 
the  light  from  which  i>  lu-gently  needrd  to  expel  remaining;  darkness. 
Vu  not  pernnt   it  to  be  extinguished  or  dimmed. 

Onlv  a  tew  words  more,  and  they  concern  the  opinion  ex])res^e<l 
now  and  then  that  future  generation^  will  lan^h  at  what  wt"  call  our 
knowledge  as  we  ha\e  laughed  at  >ome  (»f  the  m '-called  knowledge  of 
past  generations.  We  >hould  not  cjuarrel  with  this  o])ip.ion  when  it  is 
limited  to  hypotheses  antl  theories,  which  are  rarely  permanent  and 
which  e\er\-  educated  person  accepts  as  temporary  substitutes  lor 
unol)tained  knowledge.  Ihit  its  ai)plication  to  demonstrated  facts  is 
whollv  aiiother  matter,  which  fails  to  take  into  c< 'Usideration  that  the 
loni'e^t  and  mo^t  imiiortant  >tride  tor\\ar«l  in  il'e  worM  ^  intellectual 
de\'elopment  of  which  we  ha\e  an\  reiord.  <o  far  a^  material  things 
are  concerned.  wa>  taken  when  the  experimciilal  method  t"  ^.-lin  know- 
ledge wa>  adopted.  And  now  1  am  tallsing  of  the  experiiuemal  method 
g^enerally.  and  not  speciticall)'  of  that  j'art  of  it  which  nerr-dtate-  the 
use  of  living  animals. 

The  experimental  method  ha^  made  it  ])ONsibie  to  di->co\fr  rmd 
prove  facts,  to  distinguish  betwet'U  iact>  and  tlu'o]-ie>,  ajid  to  discard 
untenable  beliefs  and  hypothe<e-.  b\acts  are  ])ermanem  additicjus  to 
the  sum  total  of  human  knowledge  and  coustitiUe  real  knowledge.*  The 
present  generation  does  not  laugh  at  the  facts  "rtwcaled  and  ])ro\ed 
bv  past  generations,  and  coming  generations  will  not  latigh  at  the  facts 
our  generation  rexeals  au'l  proves.  '\'\m'  experimental  method,  which 
insists  on  demonstration  before  acceptance,  has  the  healthy  resj)onsi- 
bilitv  for  our  ])resent  low  valuation,  not  i){  the  real  knowledge  of  any 
age  or  tirue.  but  of  the  spectilati\e  philosophies  and  so])histries  which 
burdened  the  minds  even  of  wise  men  before  it  came  into  use. 

THE  ACHIEX'EMEXTS  IX   DF.XTAL  MI-DICLXE  AXD  ORAL 

HVGIEXE. 

R.Ai.pii  A.  Hamii.tox,  M.  D. 
Professor  of  BactcrioIoi:;y  and  Patlwloi^y,  (jC(>ro;cto''cCn  Unircrsify 

Medical  School. 

To  one  in  constant  contact  with  the  varied  phases  of  human  suffer- 
ing occasioned  by  disease;  to  the  laboratory  worker,  whose  life  is  con- 
secrated to  the  task  of  seeking  out  the  hidden  causes  of  disease;  to 
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the  sanitary  officer  whose  duty  calls  him  to  protect  the  health  of  the 
community;  to  the  armies  of  trained  investigators  whose  mission  is  to 
iprotect  the  world  from  the  ravages  of  epidemic  and  pandemic  disease, 
the  (juestion  of  l)eing  obliged  to  defend  the  methods  necessarilv  em- 
ployed seems  at  hrst  g-lance.  to  be  an  insult  to  the  public  intelligence. 

During  the  present  period  of  world-wide  stress  we  find  ourselves 
witness  to  an  exam])le  of  experimental  legislation  that  seriously  im- 
])airs  our  i)ersonal  liberty  in  this  theoretically  free  country,  liv  simi- 
lar methods  of  ])ernicious  propaganda  the  opponents  of  vivisection, 
with.out  justilication  other  than  motives  of  misguided  sentiment,  for 
the  sake  of  a  comi)arative  handful  of  animals,  contemplate  the  destruc- 
tion of  tlie  entire  fabric  of  scientific  medicine,  and  bv  retroorade 
metamorphosis  wotild  relegate  us  to  the  middle  ages  to  })rescribe 
imaginary  remedies  for  diseases  as  they  exist  in  the  nomenclature  of 
speculation.  It  is  of  utmost  imj^ortance  that  the  public  be  placed  on 
guard  against  this  insidious  campaign  of  distortion  and  misrepresenta- 
tion, which,  if  successful,  would  stay  the  march  of  medical  progress, 
would  destroy  the  possibility  of  an  exact  medical  science  and  would 
result  in  greater  toll  of  human  life  than  imagination  can  conceive. 

In  the  limited  time  at  my  disposal  I  shall  endeavor  to  show  the 
necessity  for  animal  experimentation  in  the  practice  of  dentistrv.  and 
by  the  introduction  of  some  of  its  problems  point  out  the  future 
possibilities  of  an  art  so  closely  allied  to  that  of  medicine  that  the 
border  line  between  the  two  professions  becomes  obliterated. 

The  evolution  of  dentistry  as  a  science  parallels  that  of  medicine 
to  such  an  extent  that  discoveries  in  either  branch  have  left  a  common 
im]u-ess.  The  Egyptians  practiced  as  specialists  at  an  early  date  and 
mummies  recovered  from  their  resting  places  bear  mute  testimony  to 
the  dexteritv  with  which  the  teeth  were  filled  and  crowned  with  srold. 
At  the  school  of  Salernum  instruction  was  given  in  the  surgerv  of  the 
mouth  and  operations  on  the  teeth.  Under  the  inliuence  of  this  school 
dentistry  was  taught  as  a  part  of  the  surgeon's  routine  practice.  France 
in  noo  was  the  first  country  to  recognize  dentistry  as  a  specialty. 
The  iirst  complete  treatise  on  dentistry  was  written  by  Fauchard  in 
17*-3S.  Previous  to  this  date  gleaners  of  dental  literature  must  seek  the 
medical  and  surgical  writings. 

Three  centuries  ago,  Francis  Bacon  made  an  exceedingly  accurate 
comment  on  the  practice  of  medicine.  "^Medicine  is  a  science  which 
hath  been,  it  is  said,  more  professed  than  labored;  and  yet  more  labored 
than  advanced;  the  labor  being  in  my  judgment  rather  in  circle  than 
in  progression ;  for  I  find  much  iteration,  but  small  addition."  The 
accuracy  of  Bacon's  diagnosis  remained  unchallenged  for  nearly  200 
years,  when  Jenner  in  1796  presented  his  gift  of  vaccination  to  human- 
ity, and  fifty  years  later  the  priceless  boon  of  anesthesia  was  introduced. 
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Thus  did  medicine  escape  from  that  vicious  circle  so  aptly  epitomized 
by  Bacon, 

In  the  discovery  of  anesthesia  the  dental  profession  claims  ecpial 
share  of  honor.  Loni;  and  Jackson  bein<^  physicians;  both  Wells  and 
Morton  were  dentists.  At  that  instant  animal  experimentation  became 
more  humane,  more  useful  and  more  accurate. 

Tlu-  n>e  (if  the  microscope  as  a  scientific  instrument  had  it->  criuin 
in  1  (■»>.)  when  \'an  Leeuwenhoek,  the  Dutch  lensmaker.  made  ol)^erva- 
tions  on  tartar  scraped  from  the  teeth  and  described  bacteria  for  the 
first  time.  It  is  recorded  that  in  his  enthusiasm  for  scientific  research 
he  extracted  one  of  his  own  teeth  and  thereu])on  discovered  the  tubular 
nature  of  dentine. 

'fo  tlie  genius  of  Louis  Pasteur  is  accredited  the  introduction  into 
the  world  of  I^acteriology.  a  younq-  qiant  destined  to  revolutionize  merli- 
cal  thought  and  research,  to  l)anish  empiricism  and  to  {)lace  medicine 
on  a  rational  and  scientific  basis.  In  the  la>t  fort\-  vears  it  has  acc^un- 
|)lished  m«.re  for  the  benefit  of  humanit\-  than  has  anv  <»ther  branch 
of  scieiicf  in  many  centuries.  Beg:inning  with  I'asteur's  investi.i^ations 
into  the  cause  of  fermentation,  and  the  overthrow  of  the  theor\-  of 
spontaneous  o-eneration.  it  .c^ave  to  Lister  in  is;:,  Ids  insi>iration  which 
resulted  in  the  so-called  antiseptic  surg-ery  uslierinj^^  in  a  new  era.  P.v 
the  adoption  of  sound  principles  of  treatment  based  (.n  the  prevention 
of  intection  much  of  the  odium  attached  to  hospitals  at  that  time  was 
renio\e'l.  T. .  this  chaui^ed  viewpoint  may  l)e  attributt-d  the  succe-s 
and  ]H)pularit\-  of  tlie  ])resent-dav  hospital. 

For  a  consideral)le  period  after  Pasteur's  first  discoveries  bacterio- 
lo.iric  investi.c^ations  marked  time  while  methods  of  cultivation  and 
study  were  bein^q;  impro\ed.  So  that  tlie  youno-  science  wa^  not  firmly 
fixed  U]M)n  its  pedestal  until  F\och  formulated  his  famous  postulates. 
The  observance  (»f  these  laws  in  the  course  ni  bacterial  studv  placed 
a  necessary  curb  on  overenthusiastic  investi.c:ators  an<l  enai)led  the 
conservative  ones  to  verifv  their  work  in  manv  instances  witli  the 
preci-ion  of  the  mathematician. 

**L      The   specific   ori.'-anism    must   alwaxs   be  associated    with    the 

disease.     2.      When   isolated   and    ('3)    introduced  iiUo  a   healtliv   sus- 

ce])tible  animal  it  must  produce  the  same  disease.  4.     From  that  ani- 
mal it  must  be  a-ain  obtained  in  pure  culture.'' 

These  simi)le  rules  based  on  the  emi)loyment  of  animals  constitute 
^"^'  ^'"^  ^'!'"n  which  the  science  of  bacteriologv  was  founded.  The 
rock  of  ..cience  which  the  antivivisectionists  would  annihilate  thai  we 
might  buiM  our  house  once  more  upon  the  shiftin-  sands  of  i-norance. 

T  shall  not  burden  yon  at  this  time  with  a  picture  of  that  trium- 
phant march  ot  discovery  that  l)e-an  under  the  leadership  of  Pasteur 
and  continues  to  thi.  da;,   as  a  true  crusade  in  the  cause  of  imnianitv 
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Rig:g:s  in  18T5,  actuated  by  the  rapidly  crystallizing  germ  theory 
of  disease,  recognized  the  bacterial  factor  in  the  production  of  that 
sxmptom-complex  known  as  pyorrhea  alveolaris,  the  curse  of  the 
human  race  for  ages.  Rigg's  disease  has  experienced  more  vicissitudes 
of  classification  than  any  other  disease  in  the  nomenclature.  From  the 
time  of  its  first  recorded  observation  in  1T4G,  it  has  been  the  storm 
center  of  controversy  between  those  who  believe  it  to  be  a  constitutional 
affection  and  others  having  firmly  fixed  opinions  as  to  its  purely  locc  1 
character.  It  is  ])leasant  to  note  in  passing  that  research  work  now 
being  done — by  means  of  animal  experimentation — bids  fair  to  settle 
the  controversy  in  the  near  future. 

About  thirty  years  ago  Miller,  distinguished  for  his  work  in  dental 
pathology,  directed  attention  to  oral  sepsis  as  a  possible  cause  of  consti- 
tutional disease,  but  failed  to  impress  either  profession  with  the  impor- 
tance of  his  observations. 

In  TOP)  William  Hunter,  of  England,  pointed  out  the  possibility 
of  systemic  infection  through  lesions  of  the  mouth,  and  at  a  later  date 
his  observations  were  verified  by  the  laboratory  findings  of  Rosenow, 
who,  in  the  course  of  investigation  of  the  blood  in  certain  anemias, 
rheumatism  and  heart  disease,  was  able  to  isolate  certain  oreanisms 
from  the  blood  and  frequently  found  them  to  be  identical  with  the 
bacteria  cultured  from  patients  suffering  from  pyorrhea  and  dental 
abscesses,  \\d-iile  bacteria  are  capable  of  entering  any  unprotected  or 
injured  ])art  of  the  body,  it  was  found  by  Rosenow  that  the  most  com- 
mon p(»rtals  of  entry  were  through  the  mouth,  the  nose  and  the  tonsils. 
It  was  verified  clinically  by  the  prompt  amelioration  of  symptoms 
when  the  dental  abscesses  and  the  pyorrhea  received  proper  treatment. 

The  term  focus  of  infection  means  that  disease-producing  bacteria 
have  established  a  permanent  residence  in  some  part  of  the  bodv,  and 
from  that  point  their  toxines  for  poisons)  are  continuallv  absorlDed  to 
the  detriment  of  the  individual's  health.  Li  some  instances  and  under 
favorable  conditions,  the  organisms  themselves  may  enter  the  blood 
stream  and  be  transported  to  some  other  part  of  the  body  where 
serious  disturbances  may  arise  after  their  arrival  in  the  new  territory. 
Thus  it  is  that  certain  forms  of  anemia,  rheumatism,  diseases  of  the 
heart  and  kidney  may  be  traced  back  to  some  original  focus  of  infection. 

When  we  become  possessed  of  a  new  automobile  it  is  difficult  to 
repress  tlie  tendency  to  violate  the  speed  laws.  When  a  new  idea  in 
the  form  of  a  medicine  or  surgical  operation  is  brotight  to  light,  it  is 
often  seized  by  its  partisans  as  a  last  hope  of  salvation.  The  eft'ect  of 
this  overstimulation  is  seen  by  an  immediate  epidemic  of  prescription 
writing  or  of  needless  operations.  I  distinctly  remember  that  surgical 
era  when  the  combination  between  a  small  boy  and  a  hatful  of  green 
apples  meant  a  probable  operation  for  appendicitis.  Fortunately'^with 
the  progress  of  scientific  medicine  these  hasty  conclusions  are  becoming 
more  and  more  rare. 
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It  is  also  true  that  teeth  have  Wvu  extracted  when  the  focus  was 
in  the  tonsil  or  even  in  the  -all  hladder.  1  lenee  it  is  i)i  «,n-eatest  im])or- 
tance  that  ihe  oral  surq'enn  he  especially  ([ualified  for  a  task  that 
demands  the  i:r^<^'<''test  diagnostic  skill  and  judgment,  ddu'  lime  is  now 
at  liand  t\»r  an  intcrchani^e  of  sii-wpoint  ])rt\\ec'n  the  medical  and 
(k'lita]  ]>rofessions.  To  man\-  minds  the  idt-al  s..lnti'>n  i*\  tlie  ])roltU'm 
would  he  to  raisi'  tlie  standard  to  such  an  exiciit  tliat  a  knowKd-c  of 
medicine  w«>nld  he  a  ])rer(.'(iuisite  tn  the  study  ^^i  dentistry,  and  the 
practice  of  ^ral  <nruer\  w<'uld  take  its  ])rop(r  ])lace  as  a  specialtv  of 
medicine.  Roswidl  Park  entertanu-d  tlii'-r  \  iew-  t\veniy-ti\  r  years 
asro,  and  their  correctness  lias  hcen  amply  \t'ritied. 

The  present  status  of  tlie  Liradnah-  in  drntisti-y  in  thi^  country  is 
due  in  -rrat  mea>ure  t..  cliance.  Chapin  Harris,  a  i.h\<ician.  recoirniz- 
iuLi"  tlie'iciMl  f.-r  m.  >re  th.-TMn-li  p-ainin.Li"  in  the  drnt;il  art.  \  isitc-d  s('veral 
medic.-d  schools  in  tlie  endeavor  to  make  dt-iuistrx  a  specialty  o!  m.'.li- 
cine.  These  school,  lackin,-  tlie  hreadth  of  Salernu.in  <lec1incd  the 
owrtures.  an<l  Dr.  Harris  in  ]>:;'••.  orcranized  the  th->t  dental  cllc-c  in 
the  w. -rid— tlie    I'.altimore  College  of  Dental   Sur-erv. 

The  acliievenu-nt-  of  dentistry  in  the  past  are  due  in  L-reat  measuie 
to  a  hi-h  development  of  mechanical  skill.  rec--nizcMl  tluMU-hoiu  the 
civilize(?  world  :  those  of  the  future  will  depc-n.l  (.n  tlie  result  .^f  inten- 
sive research,  r.t^w  in  pn..<;-ress.  alonq-  the  line-;  of  pre\entive  medi- 
ci!ie.  d.ivt.  metaholism  and  oral  sur-ery.  It  is  n.  .t  mere  specukitiou 
to  >ay  that  the  proent  hi-h  C'».t  of  lixin-  accMiupanied  hy  the  inevitahle 
f(^od' substitution  will  furni.^h  new  proldeuLs  f-.r  .solution  hy  experi- 
mental means. 

Our  heloved  autocrat.  Dr.  Oliver  Wendell  lldmes.  in  addres>;n,Lr 
a  class  of  dental  graduates  in  l^T?.  had  this  to  >ay  ^^i  nral  hy.i^nene : 
*'V()U  can  tell  the  state  of  a  villa.q-e  hy  li'oin--  tn  the  mill.  If  it  has 
en.ai-h  to  -rind  and  -rinds  it  well  and  clu-aply.  yu  will  find  -ond 
farms  and  well-fed  ])eople:  >,>  if  y..u  see  a  -"ond  s(|uare  jaw.  tilled  with 
L-oorl  -.'.uiid.  teeth,  and  mMXfd  ky  a  set  of  mu.scle.s  that  mean  1c:suiess, 
and  do  it.  von  will  tnid  in  all  pmkahility  tliat  they  nouri.sh  a  sourai 
frame  in  man  (tr  woman."' 

Idle  historv  of  medicine  tells  us  that  all  c^rcat  wars  have  tauj^ht 
their  lessons.  ^  )ne  of  them  of  interest  from  a  medico-dental  stand- 
point is  the  re!)ort  of  the  provost  marshal's  otVice.  We  find  tliat  oxer 
;5 1  ])er  t-ent  of  the  re.-istrant-  in  the  draft  of  ahont  nMioo.onn  men 
were  rejected  on  account  of  disahility.  We  also  note  that  many  of 
the  disca.-es  for  winch  the  re-istrants  were  rejected  are  diseas^-s  directly 
traceahle  to  focal  infections,  in  \  iew  of  the  fact  that  Ho  ])er  cent 
of  the  people  "f  this  countrv  never  consult  a  dentist  we  can  readily 
accouiu  for  so  many  rheumatic  and  heart  diseases,  \\dien  we  add  to 
this  information  the  commonly  re])eated  statement  th.it  hetween  SO  and 
IM)  per  cent  of  our  school  children  are  aftlicted  with  decayed  teeth,  we 
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are  impressed  hv  tl^e  ma.c^nitude  of  the  problem.  Decayed  teeth  ohvi- 
ouslv  reduce  the  child's  ability  to  study,  lower  the  resistance  to  disease, 
and  pave  the  way  for  future  illness.  This  is  a  problem  in  which  the 
oral  hyi^ienists,  the  school  authorities,  the  social  workers  and  physicians 
mav  unite  to  effect  a  solution.  From  the  fore.u^oin^-  it  will  be  seen  that 
there  is  still  need  for  laboratory  animal  exneriments. 

The  initial  lecturer  in  this  series,  Dr.  Simon  Flexner,  presented 
a  ma,-nilicentlv  i)ictured  outline  of  the  world-wide  activities  of  the 
-reat  Rockefeller  iMiundation.  tracin,^:  tlie  development  of  scientific 
th(»n,-ht  :md  of  the  means  that  have  been  employed  toward  the  elimi- 
nation of  all  disease.  With  unlimited  resources  at  its  disi)osal  it  has 
been  of  untold  benefit  in  the  reduction  of  mortalitv  from  disease.  At 
the  present  time  it  has  adoi^ed  the  world  as  its  patient,  and  re-ardin^^ 
e])idemics  ns  focal  infections  has  sent  investi,-;ators  to  the  most  remote 
regions  of  the  ,qlobe  in  order  that  these  scour^-es  may  be  swej^  from 
the  face  of  the  earth.  A\"e  trust  that  this  institution,  one  of  the  most 
powerfully  or-anizcd  and  intelli,q'ent  fcM'ces  in  the  cause  of  humanity, 
ma\ ,  as  vears  roll  on.  attain  the  i^'oal  of  its  ambition. 

It  has  been  clearlv  shown  that  man  has  a  ri-'lit  to  use,  for  any  pur- 
pose, the  animals  th.at  have  been  i^laced  in  his  domain.  It  has  been 
shown  that  animals  must  of  necessitv  he  utilized  for  the  puri:)Ose  of 
determinin--  the  specific  nature  of  micro-or--anisms,  for  the  standardi- 
zation of  druc^-s,  for  the  manufacture  and  standardization  of  antitoxine^ 
and  \accines,  and  also  for  the  i^erfection  of  sur-ical  operations.  Any 
curtailment  of  this  ri-ht  would  result  in  irreparable  damage  to  scien- 
tific me(licine.  Each  of  the  lecturers  voice' wdth  me  their  contempt  of 
wanton  cruelty  and  needless  sacrifice  of  animal  life.  It  has  been  shown 
conclusixeh-  that  no  necessity  for  additional  legislation  for  the  i^rotec- 
tion  of  animals  exists.  This  is  clearly  shown  by  the  failure  to  respond 
to  the  challenge  issued  1)\-  the  Health  Ofticer  of  the  District  of  Colnmljia 
in  llHil.  to  i)roduce  a  sin-le  authentic  case  of  cruelty  to  animals  wit-hin 
the  walls  of  anv  medical  school  in  this  city. 

Let  us  not  forget  that  some  of  otir  most  far-reaching  dis'^overies 
were  made  possil)le  l)y  ex])eriments  on  heroes  wdio  voluntarily  sacrificed 
their  lives  u]K)n  the  altar  of  science. 

A\  hen  we  think  of  the  great  economic  henefits  derived  from  animal 
experimentation,  of  the  lives  that  have  been  saved,  of  the  maimed  and 
cripjded  that  have  been  restored  to  usefulness,  of  the  pain  and  anguish 
th.at  has  been  assuag'ed.  can  we  imagine  that  the  faithful  dog,  could  he 
have  voice,  would  give  his  consent  to  the  assassination  of  science? 
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CONXXUDIXG  REMARKS  TO  THE  COURSE  OE  EECTL'RES 

OX  VI\  ISECTK  )X 

^        By 

Gi:<)K(-.i-:  M.   Khukr    M.I)..   EL.  1)..  Enr.  D., 
DciUi  of  the  Ccorgcfozcu   Uiii'rcrsify  ScJwoI  of  Mcdlc'uic. 

These  two  excellent  lectures  of  sini:::ular  importance  conclude  our 
course,  at  least  for  the  present.  We  have  alreadv  l)espoken  our  a])- 
preciation  to  the  two  speakers  of  the  afternoon,  and  I  deem  it  a  dutv 
now  to  voice  our  indel)tedness  to  the  Rev.  Erancis  A.  Tondorf.  S.  1., 
the  responsihle  party  for  the  inau^^uration  of  this  splendid  course  of 
dissertations  on  a  subject  of  such  vital  importance  to  the  proj^ress  of 
medicine  and  hence  to  the  entire  community. 

You  are  aware,  no  douht,  that  there  is  a  hill  now  pendini^-  before 
the  Senate  which  is  to  i)rt)hibit  all  experimentation  on  do^s  and  which 
would  eventually  lead  to  the  prohibition  of  experimentation  on  all  ani- 
maE.  Hearings  were  held  before  the  Senate  judiciary  Committee 
la>t  \o\  ember,  and  these  were  attended  by  leading  scientists  from  all 
over  the  country,  leather  Tondorf  liad  been  inxitcd  to  addros  this 
bod\,  and  his  appeal  for  the  rejection  of  the  bill  was  based  entireE-  on 
moral  princii)les.  As  indicated  above,  the  Committee's  judgment  is 
still  pending.  It  seems  quite  certain  that  they  are  not  in  favor  of  the 
measure,  yet  it  is  not  impossible  that  they  mav  re])ort  favorablv  on 
the  bill  at  some  future  date,  yielding  to  public  sentiment,  should  such 
S|)ons(.r  the  cause.  Accordingly  the  Washington  i  lumane  Societ\-  has 
been  urging  an  active  propaganda  along  these  lines. 

El  the  earlier  part  of  February  last  a  mass  meeting  was  adver- 
tised to  be  held  at  the  Shoreham  IE)tel  under  the  auspices  of  the  above- 
named  society.  The  notice  met  tlie  attention  of  one  of  the  |)remedical 
students  of  the  Ceorgetown  University  who  promptlv  advised  Father 
Tondorf  of  the  proposed  meeting,  asking  him,  if  possible,  to  l)e  present 
that  both  sides  of  the  question  might  be  presented.  Father  Tondorf, 
in  turn,  advised  me  of  the  same,  and  after  consultation  it  was  decided 
that  both  of  us  should  attend  the  meeting  and  that  we  should  see  to  it 
that  the  movement  should  not  gain  headway  without  the  public  bein 
made  conversant  with  our  side  oi  the  tjuestion. 

The  meeting  was  addressed  by  a  Mr.  Russell,  one-time  editor  of 
the  Xew  York  Times,  a  journalist  of  considerable  rei)ute.  Ei  the 
course  of  his  remarks  he  most  insistently  pressed  all  present  to  activity 
tr)ward  the  passage  of  the  bill,  adding  that  once  a  legislative  measure 
had  been  enacted  regarding  the  dog,  the  way  to  the  other  animals 
would  be  easy.     He  hinted   that  a   new  powerful   weapon   was  within 
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reach,  to  wit,  women  suffrage.  His  impeachment  of  the  medical  pro- 
fession was  scathing.  Vivisectionists  were  branded  as  materialists. 
His  attitude  in  its  entirety  was  extremely  aggressive.  Father  Tondorf 
asked  Mr.  Russell  whether  he  had  ever  read  the  life  of  Louis  Pasteur, 
and  when  he  replied  that  he  had  not,  he  advised  him  to  do  so,  before 
ever  again  repeating  such  statements,  as  he  would  find  that  Pasteur  was 
not  only  a  most  fruitful  scientific  experimenter,  but  also  much  beloved 
and  revered  by  all  who  knew  him  for  the  beautiful  spiritual  life  that 
he  had  led. 

i\Ir.  Russell  had  also  sketched  in  sarcastic  language  the  history 
and  development  of  medicine,  referring  especially  to  the  blood  letting 
and  calomel  era  in  the  treatment  of  disease.  I  informed  the  audience 
that  there  were  periods  when  medical  men  were  obliged  to  experiment 
U])on  man  instead  of  the  low^r  animals,  which  involved  lamentable 
consequences.  According  to  Professor  Finkelnburg  of  Bonn  the  aver- 
age s])an  of  human  life  in  the  sixteenth  century  was  between  ES  and  20 
years  ;  at  the  close  of  the  seventeenth  century  it  was  between  25  and  30 
years,  at  the  close  of  the  eighteenth  century  it  did  not  greatlv  exceed 
38  years,  while  at  the  close  of  the  nineteenth  century  it  was  between  45 
and  50  years.  Death  is  inevitable,  but  human  life  and  happiness  has 
been  prolonged,  and  this  has  been  accomplished  largely  bv  animal 
experimentation  in  which  our  faithful  canine  friends  plaved  a  very 
im])ortant  jxirt.  The  press  comments  of  the  following  day  relative 
to  this  meeting  left  little  doubt  that  Father  Tondorf's  able  rebuttal 
amply  met  ^^Ir.  Russell's  charges. 

Yet  we,  of  the  opposition,  left  this  meeting  convinced  that  a  new 
})lan  of  campaign  was  imperative.  Hitherto  vivisectionists  were  gen- 
erally contented  in  waiting  on  the  defensive.  Accordingly  Father  Ton- 
dorf called  a  special  meeting  of  the  faculty  of  the  Georgetowni  Viv- 
versity  Medical  vSchool  on  February  23.  Forty  members  of  the  faculty 
were  present.  The  matter  was  freely  discussed,  and  it  was  generallv 
agreed  that,  as  similia  similibus  curantur.  we.  too,  should  launch  an 
aggressive  campaign. 

A  committee,  appointed  by  the  president,  consisting  of  Col.  \\\\- 
liam  IT.  Arthur,  U.  S.  A.,  Director  of  the  Georgetown  Universitv  LIos- 
pital :  Rev.  Francis  A.  Tondorf.  S.  E,  head  of  the  Department  of  Phvsi- 
ology,  Georgetow^n  University  ]\Iedical  School,  and  myself,  settled  upon 
this  course  of  lectures  on  animal  experimentation,  viewed  in  its  various 
aspects  of  IMedicine,  Philanthropy,  Ethics  and  Economics,  by  men  of 
the  highest  authority  in  the  medical  and  other  professions. 

I  also  called  this  matter  to  the  attention  of  the  members  in  session 
U])on  the  Congress  on  ^Medical  Education  held  in  Chicago  ]\  larch  1  to  3. 
with  the  result  of  the  unanimous  adoption  of  the  following  resolution: 

'The  annual  Congress  on  Medical  Education,  composed  of  the 
Council  on  Medical  Education  of  the  American  Medical  Association, 
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the  Asxiciati"!!  of  American  Medical  ("ollei^'es  and  tlie  I'ederation  of 
State  Medical  I'cards  in  tb.e  I  iiiled  Slate>.  has  learned  with  regret 
that  seriou^  efl'nrts  are  heini:  made  l«'  enact  Senate  hiil  \'!^)><,  W  hill  to 
proh.ihit  ex|ieriment>  u\)^*\\  li\  ini:  d(>L;s  in  the  l)i-trici  i^i  lOhnnhiM  and 
in  an\'  of  the    l"erriti«r:al  or  insnlar  |)o>ses>ions  of  the  Tniled  Slates.' 

"The  hi!4he>t  aim  i^t  scientitic  me(|icine  is  the  eradication,  of  pre- 
ventable diseases.  The  a\  era,L;'e  sj)an  of  life  in  the  I'nited  St;ites  has 
heen  lengthened  fnlly  ei.uht  _\ears  dindnL:  the  jja^t  t\vent\ -tixc  \ears, 
lari^el)'  the  result  of  animal  experimentatM  m  in  the  >tnd\-  of  the  causes, 
I)re\ention  and  treatment  (»f  commimicahle  di>ea-es. 

"A  carefid  examination  of  the  law  in  force  in  the  l)i>trict  of  ("o- 
himhia  sho\v>  that  the  pro\i^ions  of  the  current  law  art'  ample  and 
sutticient  to  prevent  cruelty  im  animal^,  and  since  the  enactmeiu  of  tlie 
hill  wt»uld  he  the  death  knell  to  the  proi;re>s  <if  scientitic  me<licine.  this 
Congress  resj)ectfully  hut  earnestly  prittests  ai;ain-t  its  enactment  as 
uiniecessary  leL^i.slation  and  detrimental  to  tlie  hc-t  interests  of  the 
human   familv,  and  to  animal  hushandrw" 

The  eoiu'^e  of  lectures   ju^t   completer!  lias   sustained   the  j^nsition 

of  our  Facult>-  and  that  of  the  C'on.Lrress  on    Medical    lOlucation.   and 

it  is  hopc.l  that  e\  en  our  opponents  ha\e  profited  h\-  this  canijiai^n  of 

enli.i^htenmer.t.      We  now  rest  tlu"s  matter  with  the   fair-min(le<l  ])uhlic. 

Should  our  well-meaning-  friend^,  mi>L:iii<led  ihou-h  the\-  he.  fanc\-  that 

an)-   undue   ad\antaL:e   has   ht-en   taken    of    them.    I    am    (|uite    sure    the 

I  nixersity  authorities  will  L:ladl\'  alTord  them  an  » ciportunitx-  uf  refut- 

iniX  froi]i  this  same  platform  any  statement  mad.c  h\  an\-  of  the 
lecturers. 
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MORAL  ASPECTS  OF  \T\TSECTIOX. 

A  Di'^cst  of  the  Statement  of 

Rev.  Francis  A.  Tondorf,  S.  J.,  Ph.  D. 

Head  of  the  Department  of  Physiology,  Geor^:,etoi<ii  Unkrrsity 

School  of  Medicine 

Before  the 

Siihcommiftce  of  tiie  Committee  on  the  Judiciary 
of  the  United  States  Senate,  Xoz'endni'  -i,  1910,  5^.  P^'38 

on 

A  Dill  to  Prohibit  Experiments  Upon  L/r/;;-  Do^s  in  the  District  of 
Columbia  or  the  Territorial  or  Insular  Possessions 

of  the  United  States. 

YiK.  Chairman  : 

Th.e  t<'])ic  now  under  discussion  ]n-esents  two  phases,  to  vcit,  the 
scntinu'Ulal  and  tlie  moral.  The  former,  I  take  it,  deserves  little.^  if 
anv,  consideration,  wliere  hun.i^m  health  and  haj^piness  are  at  stake. 
The  latter  rests  wliollv  on  ])hiloso])hical  i)rinci])les.  These  I  i)urpose, 
with  \our  kindlv  indul.i^-ence.  briefly  to  review. 

Cod  has  umiuestionably  placed  the  creatures  of  His  hand  under 
man's  (knuinion  that  they  may  l)e  of  service  to  him  in  the  prosecution  of 
his  necessary  end.  Ac'cordin,!-ly  he  has  an  unequivocal  ri.-j^ht  to  the 
use  of  these  creatures  for  anv  lawful  purpose  he  sees  fit.  I  insist  on 
lawful  ])ur])ose,  the  norm  hein^-  that  in  this  use  man  violates  no  obli- 
gation toward  Cah\,  himself  or  his  fellowmen.  Pleadingly  our  friends, 
the  antivivisectionists,  bid  us  add  a  fourth  condition,  namely,  that  the 
animal's  ri.<;ht  be  held  sacred.  I  answer,  as  anyone  familiar  with  the 
first  ])rincii)les  of  ethics^  must  answer,  an  animal  has  no  rights.  A 
riqht  is  a  moral  power,  and  a  moral  power  is  resident  onlv  in  a  rational 
beini^-.     To  invoke  barnyard  riohts  is  to  codify  barnyard  morals. 

\'erv  logically  it  is  ncm  inferred  that  no  irrational  being  can  suffer 
an  injusti'-^e,  for  there  can  he  no  injustice  where  the  injustice  is  not 
recognized,  and  where  there  is  on  the  part  of  the  subject  no  expression 
of  unwillingness.  Xor  have  we  here  the  semblance  of  a  sanction  for 
any  want(^n  use  of  animals  in  lahoratory  experimentation.  The  second 
condition  above  indicated  strictly  inhibits  this.  To  preclude  any  pos- 
sible misconception  of  the  term  wanton,  I  would  define  it  as  any  such 
use  as  would  occasion  unnecessary  pain. 

It  mav  be  urged  that  granting  all  this,  vivisection  still  lacks  justi- 
fication in  that  no  useful  results  have  ever  accrued  therefrom.  You 
have  just  heard  the  curious  recital  of  data  by  the  opposition  in  their 
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attempt  to  prove  that  our  niauv  hours  of  research  have  been  hours 
idly  spent,  and  you  have  heard  niv  colleaj^ues  to  the  contrary  Your 
judg-ment  is  easily  anticipated.  Ihit  were  wc  to  admit,  for  the  sake 
of  ari^umentation.  that  all  our  efforts  to  date  haxc  been  fruitless,  with 
the  possibility  of  future  experimentation.  im})ortant  tindin^s  nn's^dit 
still  be  reasonably  ho[)ed  for,  a  sufficient  warrant  >urel\-  for  the  con- 
tinuance oi  researches. 

lint  no.  the  atrocities  must  not  be  permitted  to  coiuinue  because 
they  are  '"Sanctioned  Infamy."  "Scientitic  Torture."  So  the  first 
speaker  on  the  other  >ide.  A  cataloi^iie  of  our  cruelties  has  been 
handed  you.  The\-  all  have  tlieir  foundation  in  the  t)ain  we  intlict. 
To  fix  a  footrule  of  this,  so-stvled.  crueltv  therefore  we  tir^t  need 
e\'i(lently  under>tand  what  pain  mi,i;ht  be.  riiysioloirists  know  com- 
paratively \ery  little  about  pain.  They  inf  >rm  us  that  <if  all  the  seises, 
this  sense  is  the  lun^  widely  distributed,  natural! v  .so,  as  it  is  the  bod\  *s 
safeguard.  That  it  is  a  poorly  localized  sense.  The  iu-r\e  tibres  medi- 
ating pain  they  hand  us  accurately  charted.  I'.ut  no  one  seems  to 
touch  a  point  which  is  i)i  vital  import  ri^ht  here,  and  that  is  whether 
the  pain  st-n^e  is  as  specialized  in  th.e  brute  as  it  is  iu  man.  The  indi- 
cations are  all  in  the  ne.^ative.  Such  the  brute's  position  in  the  scale 
of  anatomy.  Such  the  post-operative  beha\  iour  which  e\ery  experi- 
menter cannot  but  ha\e  noticed,  a  behaviour  indicating;-  a  nnnimum  suf- 
ferinir.  Such,  fmal]\-.  the  ante  and  post  operative  conscijuences  to  a 
lack  of  anticipation  of  pain,  a  factor  whieh  so  tellin^lv  exa,c:i,a^ rates 
this  sense  in  the  human  subject.  In  the  li.^ht  of  the  a.bo\e  it  is  not 
hard  to  see  that  the  tales  of  all  our  cruelties  are  but  the  wild  fancies 
of  prejudiced  imai,dnations. 

With  the  right  to  intlict  pain  on  the  animal  established,  and  I  might 
state  that  this  we  rarely  do  as  most  operations  are  done  under  an  anes- 
thetic. I  ask  to  what  extent  this  infliction  is  permissible.  As  far  as  is 
necessary.  Xor  am  I  of  the  mind  that  this  is  onlv  a  right  but  more 
a  solcnm  obligation  we  men  of  the  medical  profession  owe  mankind. 
I  rest  my  argument  here  and  challenge  the  opi)osition  to  reply. 

Statement  of 
Gforce  Martix  Kr»T^ER.  M.D..  LL.  D..  Litt.  D.. 

Dean  and  Professor  of  lly^^icnc  and  Prci'mfirc  Mrdiciur, 
Gcorgctozen  Unkrrsity  Medical  Sclinol. 

Before  the 

Sub  Committee  of  the  Committee  on  the  Jndiciar\  of  the 

United  States  Senate  on  November  4,  VJW). 

Mr,  Chairman:  As  dean  and  representative  of  the  medical  school 
of  Georgetown  University,  I  am  directed  to  enter  a  respectful  but  em- 
phatic protest  against  the  passage  of  Senate  bill  Xo.  1258,  to  prohibit 
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experiments  upon  living  dogs  in  the  District  of  Columbia,  etc.,  for  the 
reason  that  a  careful  examination  of  the  law  now  in  force  made  by  Dr. 
William  C.  Woodward,  our  professor  of  medical  jurisprudence,  for- 
merlv  the  efficient  health  officer  of  this  city  and  now  health  commis- 
sioner of  Boston,  shows  that  the  provisions  of  the  current  law  are 
ample  and  sufficient  to  accomplish  the  laudable  object  of  the  advocates 
of  the  bill,  which,  I  take  it,  is  the  prevention  of  cruelty  to  animals, 
including  our  faithful  friend  and  companion,  the  dog.  If,  on  the  other 
hand,  the  advocates  insist  in  prohibiting  experiments  upon  living  dogs, 
and  this  sentiment  is  enacted  into  a  law,  it  will  be  the  death  knell  to 
scientific  medicine  and  the  amelioration  of  sickness  and  distress  for 
reasons  already  ex])laincd  to  )ou  by  other  si)eakers. 

As  we  understand  the  case,  under  the  current  law,  enacted  in  1<ST1, 
or  A\)  vears  ago,  amended  in  18T3,  1885,  and  1892,  the  members  of  the 
Washington  Humane  Society  have  extreme  power  relative  to  the  search 
of  ]M-ivate  j^remises  in  which  there  is  reason  to  believe  animals  are 
being  needlessly  tortured ;  that  it  is  not  only  the  privilege  but  also  the 
dutv  of  everv  member  of  that  society,  as  well  as  of  every  ])eace  officer, 
to  enforce  the  law  against  such  ofi:"enses ;  and  that  members  of  the 
Washington  Humane  Society  are  offered  a  special  inducement  to  per- 
form their  duty  by  reason  of  the  fact  that  all  fines  and  forteitures 
become  the  ])ropertv  of  their  society;  and,  finally,  that  any  person 
undertaking  to  ])erform  experiments  involving  suffering  on  the  part  of 
an\-  of  the  lower  animals  is  protected  from  punishment  only  when  such 
experiments  are  ])er formed  under  the  authority  of  some  regularly  in- 
corporated medical  college,  university,  or  scientific  society,  and  even 
then  onlv  as  long  as  thev  are  properly  conducted. 

If  this  interpretation  of  the  law  bv  Dr.  Woodward  is  sustained 
by  \()ur  honorable  committee  or  its  referees,  the  current  law  is  broad 
enough  to  accom])lish  the  purpose.  If,  on  the  other  hand,  it  is  claimed 
that  the  present  law  is  defective  and  inoperative,  the  burden  of  proof 
for  additional  legislation  clearlv  rests  with  the  advocates  of  this  meas- 
ure and  should  emanate  from  unbiased  sources.  Technically,  the 
I)ro]:>er  way  for  obtaining  such  an  opinion  would  appear  to  be  by  the 
presentation  of  a  specific  case  to  the  prosecuting  attorney  and  his 
refusal  to  institue  proceedings  because  of  the  inefficiency  of  the  present 
law  or  bv  the  presentation  of  a  s])ecific  case  to  the  court  and  its  dismissal 
by  the  court  for  the  same  reason. 

Is  there  a  real  need  for  additional  legislation?  The  answer  to 
this  question  may  be  found  in  the  fact  that  the  Washington  Humane 
Societv,  ck^thed  wdth  extraordinary  powers,  has  failed  to  demonstrate 
during  the  last  49  vears  a  single  case  of  abuse.  If  this  be  true,  it 
is  fair  to  assume  that  the  evils  complained  of  do  not  exist,  or  that  the 
members  of  that  society  have  been  derelict  in  their  dutv.  The  writer 
is  unwilling  to  accept  the  latter  explanation,  since  the  members  of  the 
society  have  shown  marked  zeal  and  devotion  not  only  b\'  their  per- 
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sisteiit  elYorts  year  after  year  in  prcssini;  the  so-called  "antiviviscction 
bill"  but  also  by  their  indefatii^able  efforts  to  collect  and  |)resent  evi- 
dence in  favor  of  the  bill.  For  this  ])urpose  the  files  of  ne\vspa])ers, 
periodical^,  medical  journals,  and  the  transaction  of  the  l-ritish  Royal 
Commission  on  \  i\isection  have  been  searched,  but  a  must  careful 
scrutinv  of  the  evidence  fails  to  re\'eal  a  single  in>tance  of  cruelty  to 
animals  committed  in  the  District  of  Columbia. 

Mr.  I'hairman,  the  hi.^hest  aim  of  scientific  me<licine  is  the  eradi- 
cation of  prexentable  diseases.  In  this  we  ]ia\e  made  mo>t  coinmcnd- 
able  i)ro^Te>s.  for  medical  history  reveaC  the  fact  tliat  duriuL;'  the 
Ci\"il  War  out  of  e\'er\  I.IHm)  soldiers  enrolled  <1')  died  annualK'.  and 
that  during"  tin-  Spanish-American  War  tlie  loose's  wcv  still  :>()  oui  of 
e\  er\'  l.ono^  wlnle  diU'inL;-  the  recent  W'orM  War  the  mortalit\-  was 
onl\    1  l.>  i>er   I.immi. 

The>e  brilliant  results  were  lar,^'el\-  made  jiossible  bv  animal  ex- 
perimentation ill  wliicli  our  faithful  canine  friends  i)la\'ed  a  \er\' 
im}.!urtant  part. 

Hut.  Mr.  (  hairman,  let  me  rennnd  \ou  that  man  liinisrlf,  tin.-  hii;h- 
est  of  (  "md's  ereatin-es,  ha-  shared  the  dan.i;er.s  on  the  b;ittle  field 
against  the  for->  of  mankind,  and  oitr  L:reat  and  idMri^'tis  countr\-  max- 
well be  proud  'if  tlu'  heroes  who  i^a\e  U|)  their  li\  cs  or  offere(l  tlicm- 
sehes  for  experimentation  for  the  benefit  of  humanity.  Tlie  yellow 
fewr  cmmission.  with  Maj.  Walter  Reed  as  chairman,  in  l'.»<)o  dmion- 
strated  tlie  transmission  of  }clli'W  fe\er  b\-  tlir  nios(|uito,  which  more 
than  anvthim:::  els«.-  made  the  construction  (.f  the  Panama  Caiud  ]>ossible, 
and  w  itliont  which  tlie  ultimate  eradication  of  this  scourq^e  couM  not 
be  accompli.shed.  I  shall  ne\er  forc^et  the  .^lowiiiL:'  tribute  wliidi  Dr. 
Ree^l  i)aid  his  c( 'lleai;ues  for  tlu-ir  share  in  the  work  wliirh  madr  him 
famou.s.  es]iiH;iall\  to  that  bra\e  voiuil;'  soldirr.  Kissinger,  frt>m  (  )hio, 
who  on  December  T,.  IImmi,  was  the  tir-t  \clunteer  to  be  bitten  b\  in- 
fected mos(jU!tMf>.  witli  the  only  provision  that  he  shotild  receue  n*^ 
l)ectmiar_\  rrwar<!.  sin.ce  as  he  expressed  ii.  lu-  was  actuated  "soleK  in 
the  interest  of  humanitv  and  the  cause  of  science."  Such  exhibition 
ot  niMral  conra^e.  in  the  opinion  i^i  Dr.  I\(h'<1.  has  ne\er  l^eeii  -nrpassed 
in  the  .annals  of  the  Arm\  of  the  Cmted  State-,  and  I  wall  add,  could 
ne\er  ha\e  been  inspired  except  bv  a  m.'.n  of  Dr.   keed's  L^reatness. 

1  he  -ti>r\-  ot  .^^ternberL;'.  Reed.  .X^raniMnte,  Carroll,  aiid  Cazear  in 
the  battle  a.u:ainst  xcllow  fever  has  ne\cr  been  acclain]e.l  w'itli  tla.i^s 
or  decorati(jns  but  a  i^ratefrd  countrv  has  recoi^mized  the  services  of 
those  n.i.blc  workers  by  .i^^rantini,^  a  peiisit^n  or  annuit\  to  the  snr\i\in-- 
members  or  families,  except  in  tlie  ca-e  of  Dr.  A-ramonte,  who  is  stdl 
ali\(a  a  faithful  worker  and  teacher  in  preventive  medicine  in  the  city 
of  i  la\ana. 

(  'tiler  me<lieal  men  in  the  Cnitc-d  States  who  with  '.^emn'ue  Ameri- 
can maidioo.l  !;a\e  fallen  \  ictinis  of  scientitic  research  are  Dr.  Howard 
T.   kicketts,  wh.o  investigated  t>phus   fever  in   Mexico.  Dr.  Thomas   Ik 
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McClintic.  of  the  T/nited  States  IHiblic  Health  Service,  who  died  irom 
Rockv  Mountain  fever  contracted  wdiile  investigating  the  cause  ot  this 
disease:  and  Dr.  William  W.  Miller,  of  the  same  service,  who  died  ot 
tvphoid  while  investigating-  that  disease  in  this  city. 

Idle  recent  World  W"ar  has  also  developed  a  number  of  striking 
demonstrati<.ns  of  genuine  devotion  to  science  and  humanity.  We 
read  in  the  lournal  of  American  Medical  Association  October  11,  ll»_ilk 
that  two  gr^ui^s  of  .>ur  brave  men  modestly  made  a  great  sacrihce^tor 
their  countrv  and  for  mankind  in  connection  with  scientific  investiga- 
ti.m.  during  the  Great  War.  One  group  oitered  themselves  as  sub- 
jects for  the  study  of  the  i;uzzles  that  threatened  to  work  great  havoc 
among  the  forces  at  the  front. 

A>  trench  fever  ai^parently  is  not  transmissible  to  animals,  the 
recourse  to  luuiuin  subiects  became  imperative.  The  volunteers  _  lent 
them-elves  to  tlie  deiv.on.stration  tliat  the  blood  of  trench-fever  patients 
is  infectiv  e  in  order  to  ascertain  what  element  of  the  blood  contains  the 
\iru-  and  to  d.iscover  tlie  relation  of  the  louse  to  the  dissemination  ot 
the  disease.  The  storv  of  some  of  these  tndeavors  and  sacriticesjias 
been  recorded  in  the  re])ort  of  the  medical  research  committee  of  the 
American  Red  Cross  (  Xew  York  Oxford  University  Press,  R^^;^'- 
'A\'ord^  fail,"  says  th.e  report,  "in  attempting  to  express  admiration 
of  the  morale  and  courage  of  the  volunteers.  They  have  niore  than 
done  their  i)art  b\-  endeavoring  to  aid  in  the  accuracy  of  the  experi- 
ments."    Todav  trench    fever  can  be  controlled. 

Another  volunteer  sacrifice  has  been  recorded  in  the  efforts  of  the 
Army  Medical  Staff  to  find  a  method  of  preventive  inni)Culation  against 
measles.  X"  p!n-sici:m  need  be  reminded  of  the  dangers  to  wdiich 
this  disease  subjected  millions  of  our  men  in  the  two  years  just  passed. 
Here  again,  in  time  of  need,  to  quote  :\Iaj.  Sellards.  who  conducted  the 
tests.  -Mie  individual  soldier  was  found  ready  and  willing  to  offer  his 
seni'ces  and  accept  such  risk  as  was  inherent  in  these  inoculations.'' 
Thi-  demoiistratiini  proved  that  measles  could  not  be  inoculated  with 
blood  from  measles  ])atients. 

'J".»  these  loval  men  the  following  tribute  has  gone.  "The  Surgeon 
General  h:is  been  informed  of  the  fact  that  you  volunteered  for  the 
measles  investigation.  He  desires  to  express  to  you  his  appreciation 
of  the  ].atrio,tism  and  devotion  to  duty  that  you  have  shown,  and  to 
assure  von  that  your  contribution  to  the  cause  is  appreciated  by  him 
just  as  much  as  was  the  bravery  of  the  men  who  went  into  the  hght  in 

M-ance. 

In  the  Tournal  of  the  American  ^^ledical  Association  for  October 
25,  Surg.  Cien.  Rraisted  of  the  United  States  Xavy  tells  us  that  his 
annual  rei)ort  for  1019  (now  in  press)  contains  the  names  of  138 
enlisted  men  of  the  Xavy  who  volunteered  to  undergo  certain  experi- 
ments to  determine  the  mode  of  transmission  of  influenza.  The  ex- 
periments were  performed  when  the  epidemic  was  at  its  height,  and 
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the  incii  wi'M  Noiiiutccrcil  iCr  tlit.iii  iMt  (in!\-  kiu'w  mi  it>  ;i\\iiil  latalily 
l>ut  also  IkkI  liec'ii  witnesses  i^i  the  ^leni' •rah/ation  and  terror  that  heset 
ccniniunilir^  and  in»ii\idnaJs  as  tlii>  pnhlic  ralamit\-  _L;arn(ia-d  it>  th^n- 
sands  and  ten-  mI   ilion-and^  of  \ictinis. 

As  well  expressed  li\-  Pr.  I'rai-ted.  '"Tlu'^e  men  arc  heroes  in  the 
fiille>>t  andi  nii  st  Iteautifnl  nicaiiin.'^  of  V.w  WMrd.  and  we  shonld  kimw 
ahciu  tlieni  Tin.d  puhlish  to  the  world  the  -t^ry  of  their  deeds. 

*dt  i>  imp»»>-<il)le  to  honor  too  hii^h]\-  the  no])ilit\'  of  tlie-e  nun  who 
voluntaj'ilv.  e,';'n^l\.  eheerfnlly  ieonardized  tlieir  li\e-  in  tlie  eondnet 
of  an  experiment  mid.ertaken  to  elucidate  the  ohscurities  of  dia,i4no>is 
and  treatment.  \\-l:o  do  this,  with  none  of  tlie  inspirini^'  feature-  of 
h.'Utle  and  r^  i  ]!ro>:)eet  of  hein^"  welcomed  home  a>  hertte-.  if  the}' 
survive,  }et  h.axe  had   fully  exfdained  to  them  the  risk  thev  nunr." 

Keali/irL:  a-  we  all  do  that  sickness  is  the  most  intent  cause  of 
poNcriy  an.dt  distress,  it  is  clearly  our  duty  to  d'minish  t!ie  ravages 
of  disease.  M.i}  I  not.  as  a  teacher  of  h\j;ieMe  and  pre\enti\c-  me<licine, 
venture  to  ex])ress  the  hojie  that  the  hill  hefore  \-on  will  not  he  en;iv-ted, 
so  tl-at  tla-  warfare  a'^ain^t  prexaiUahle  di>ea>e>  which  has  heen  so 
successiull}'  washed  h}-  man  an<l  his  pet  compam'on  ma\-  l;o  on  initil  the 
eradication  ,if  tl:e  i!i\i-i''le   foe.  ^f  mankiuii  i>  liriallv  accomplished. 

Mr.  Chairman.  1  ha\e  always  heen  a  friend  of  the  do--,  and  am 
famili  n-  wth  hi-  fa.itlifulness  and  keen,  almost  human  intelliLrencc : 
indeed,  on.e  of  my  i^reat  ])ersonal  losses  in  life  was  the  death  fr.  >m 
h\  dropla)h,ia.  ot  a  fanndv  pet.  who  wa-  the  \ictim  of  the  hite  of  a 
ralii'  do-",  which  mi.q-ht  haw  heen  pre\ente<l  had  not  (  ur  well-meanin-" 
hilt  mi>,iiuided  friends  of  the  \\'ashinQ:ton  Utimane  .^ocietv  ol)iccte<l  to 
the  muzzlinir  of  do-^. 

1  thoron-ldy  appreciate  many  of  the  \irtues  of  the  do'^-  set  fortli 
in  the  I'.ill  S.  }'!')>.  a.nd  recall  wa'th  --eiuiine  ad.miration  the  ahno-t 
liitttian  sympathy  which  m\-  own  pet  comj)anioii  (•\in(a'.l  f,,r  the  -ick 
and  wounded  s  ddiers  under  m\-  ca.re  i.i  the  earlv  seventies,  when  sta- 
tii>ned.  at  some  of  th.e  frontier  military  posts  in  the  fo"  West.  His 
di<pla\  of  affection  seemed  ahnost  suT)ernatural.  and  I  wciild  ne\er 
h.axe  dared  to  mention  -i.nie  of  the  e\-idences  of  cainne  ^ae'ac!t\-  exceot 
for  a  letter  ])id)li-;a-d.  in  the  I'lnladelphia  Medical  Times,  dated  Ma\-  1. 
l.^To.  on  j)aL;e  -IIh;^  written  h\-  1  h-.  WaUer  b\  .\tlee.  one  of  America's 
irreat  surcreous.  whieh   i-  as  follows: 

"JJear  .^ik:  In  a  letter  recently  recei\  ed  from  l,an>-:.-ler,  where  m\- 
father  re-ide-.  it  '-  -aid..  "A  (jueer  thinq-  occurreil  Jn-t  now.  I' nlier 
\va-  Ml  the  ofhce  an.d  lieard  a  do--  yelpin-'  or.t~ide  the  door:  he  paid  no 
attentir.n  until  a  -econd  and  louder  \elp  was  lieard.  wlu-n  h.e  opened  it 
and  found  a  little  hrown  do^,^  standin,-'  (U  th.e  -tej)  upon  tliree  le.q's.  He 
lironc^ht  him  in.  and  iti  examiniuL,^  the  fourth  le^  \^n]^.]<\  a  pin  <ti.-k::ii; 
in  it.     He  drew  out  the  pin.  and  the  doix  ran  a\\a\-  aj^ain." 

"The  r)rtlce  of  niy  father.  Dr.  Atlee.  is  not  directlv  on  the  street, 
but  stands  hack.  haviuL,^  in  front  of  it  some  '".  fet-t.  a  stone  wall,  with  a 
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ite.    I  will  add  that  it  has  not  heen  possil)le  to  (lisc'~»ver  anything  more 
ahotit  this  do.L;". 

"'J'his  story  reminds  me  of  scmetliing  similar  tluit  occarred  to  me 
while  studying-  medicine  in  the  same  ofhce  nearly  'SO  \ears  ago.  A  man 
named  Cosgrcjve,  the  keeper  of  a  low  tavern  near  the  railroad  station, 
had  his  arm  broken  and  came  many  times  to  the  oHice  to  have  tlie 
dressings  arranged.  He  was  alwa\s  accompanierl  l)y  a  large,  most 
ferocious  looking  bulldog,  that  watched  me  most  attentively,  and  most 
unpleasantly  to  me,  while  bandaging  his  master's  arm.  A  few  weeks 
after  Cosgrove's  case  was  discharged  1  heard  a  noise  at  the  ofhce  door, 
as  if  some  animal  was  ])awing  it,  and  on  opening  it  saw  there  this  huge 
bulldog,  accompanied  l)y  another  dog  that  held  U])  one  of  its  front  legs, 
evidently  broken,  ddiey  entered  the  office.  I  cut  several  pieces  "of 
wood  and  fastened  them  tinnly  to  the  leg  with  adhesive  ].la>ter  after 
straightening  the  limb.  They  left  immediately.  The  dog  that  car:^.e 
with  C  o.vgro\e's  dog  1  never  saw  before  or  .since."' 

These  remarkable  observations  on  canine  sagacity  by  a  distin- 
gtn^hied  and  reli.ablc  surgeon  lead  me  to  the  conclusion  that  if  th.e 
lauht-iil.  courageous,  and  cheery  friend  of  man  could  lie  heard  in  tiris 
co!Uro\ersy  his  answer  would  be  in  the  spirit  of  "self-sacrifice"  for 
the  benefit  n\  the  human  race. 

In  conclusion  I  submit  a  furtlicr  .statement  in  support  of  our  plea 
prepare<l  by  Dr.  Murray  Calt  Motter.  formerlv  profes.sor  of  phvsiologv. 
and  de.-ire  to  emjdiasize  the  moral  aspect  of  the  question  as  presented 
by  Rev.  Fath.er  Francis  A.  Tondorf.  :tt  jiresent  profe-s "r  of  physiology 
in  our  medical  school.  The  Christian  virtues  and  human  svmpathies 
ol  h'oih  ot  tliese  men  are  well  recognized  in  this  C(tmmunity. 

Since  some  of  our  friends  have  questioned  whetlier  a  man  in  black 
(doth  is  com]K^tent  to  speak  on  this  question.  I  mav  sav  that  is  is  not 
unusual  for  a  priest  to  be  engaged  in  the  scientific  studv  of  medicine, 
tor  (^-irrison.  in  liis  Histin-y  of  Mediciiu\  tells  us  that  the  earliest  of 
the  nnlcro.scopists  was  the  learned  Jesuit  ]>v\Q>t,  A.  Kirch.er  (lGO-2-80), 
who  was  at  once  a  m:uhematician.  plywsicist,  optician,  orientalist,  mu- 
sician, and  virtitoso,  as  well  as  a  medical  man,  and  who  was  probaldy 
the  hr-t  to  emi)loy  the  microscope  in  investigating  the  cause  of  disease. 
In  liis  .^crutinium  Testis  (Rome,  IGoS)  he  not  only  details  seven  experi- 
ments upon  the  nature  of  putrefaction,  showing  how  maggots  and  other 
li\  ing  creatures  are  developed  in  decaying  matter,  but  found  that  the 
blood  ()i  plague  patients  was  tilled  with  a  countless  brood  of  worms 
not  ])erceptible  to  the  na.kcd  eye,  but  to  be  seen  in  all  juurefying  matter 
through  the  microscope.  Wdiile  Kircher's  "worms"  could  iK)t  have 
been  identical  with  the  P.acillus  pestis,  as  they  are  invisible  with  a  ,'^-.*- 
power  microscope,  yet  it  is  quite  within  the  range  of  possibility  for 
him  to  have  seen  the  larger  microorganisms,  and  he  was  undoubtedly 
the  first  in  state  in  explicit  terms  the  doctrine  of  a  "contagium  anima- 
tum"  as  the  cause  of  infectious  disease. 
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Xc  >>cic'iiti-i  wortlix  uf  llie  iianu-  wnuld  fiT  a  iiT'iiicMt  ju-tify  nr  tol- 
erate criuli\  (  tlie  intlictiMii  cf  iinneccss:ir\-  jniin.  hr-t.  because  his 
])riniar\-  (»l)iei-ti\  c  i>  tlie  enli.^luennient  of  ii^inn-aiu-c  an<l  the  relict  of 
(l:.'>trc>>:  >ecnii(ll\-,  liccaii-e  the  intiiclioii  <'f  rinnece>^ar\-  ])ain  deteats 
bntli  the  inetlKwl  and  the  object  of  bis  in\e>tii^ation.  "l:  is  tlie  riu;lit  of 
experimeiU  and  n<»t  the  riL^bt  to  intlict  pain  for  wliicb  plea,  i^  oItere(l. 
Pain  is  an  irrele\aiit  factor  wbicb  time  and  >kill  are  in.  process  (if  eb'ni- 
natin,^-  altoL^etber  from  snr,^ical  operating;-  and  animal  experimentation.'' 

A  dark  arid  ancient  blot  on  tbe  escutcheon  of  medical  art  has  been 
it>  em])irici>m.  and  emi)ir!ci>m  toda\'  i^  syaonyinons  with  (|nacKer\' 
and  charlatani>m.  The  experience  of  th.e  ancient  cinpiric>,  methtxhsts, 
and  (l(),^-mati>t.-  \va<  had  in  an  atmo-])here  thick  with  tbe  1*0,1^  of  preju- 
dice and  ii^noran.ce,  which  prohibited  tlie  profanation  exaai  of  the 
cadaver  b\-  tbe  scalpel  of  the  anatomist.  The  ])hysicia:i  of  toda\-  must 
study  not  merely  dead  tissue,  but  living;-  organisms,  and  as  irom  the 
dawn  of  creation  the  lower  forms  of  life  ha\-e  contributed  to  the  welfare 
of  the  hiiiher.  so  must  man  e\er  draw  upon  the  lower  animals  for  the 
means  of  his  life,  health,  and  knowle(l,^-e.  (  )nly  tbron-h  the  medium 
of  exi)erimental  research  may  medicine  be  raised  from  the  realm  of 
emj)iricism  to  that  of  exact  science. 

Salu<  po])nli.  suprema  lex.  If  by  law  the  method  a'nd  means  are 
prohibited  1)\-  which  tlie  health  of  the  people  can  alone  be  secured  and 
[)romote<l.  n<it  alone  will  the  people  suffer,  but  the  very  raison  d'etre  of 
the  i^mardians  of  the  ])eople's  health  will  be  remo\'ed  and  their  incentive 
killed.  Why  establish  a  Public  Health  Service,  empower  it  r.nder  the 
law  to  "studv  and  in\esti,L^ate  the  diseases  of  man  and  conditions  in- 
fluencing- tlie  i)roj)a^ation  and  si>read  thereof."  endow  it  with  bui^'c 
funds  for  that  purpose,  and  then  by  sul)se(|uent  legislation  ])roscril)e 
the  reco.^inized  means  and  methods  of  pursuing"  such  stu.dy  and  investi- 
gation ? 

Win-  -bould  the  burden  of  ])roof  in  this  arn^ument  be  thrust  upon 
the  medical  ia-(»fes^i(^n.  so  small  a  proportion  of  the  copimunity  at  larLi;e, 
when  it  is  the  safet\-  of  the  la.tter  which  is  at  stake?  Recent  events 
and  current  costs  have  shown  that  i^rea.ter  ea^e  and  hiL^her  emoluments 
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are  to  be  found  without  than  within  the  medical  profession.  Why 
should  the  doctor  worry?  When,  by  reason  of  his  special  training 
and  experience,  this  work  is  assigned  to  the  biologist,  why  question  not 
only  his  judgment  but  even  his  motives  in  the  selection  of  the  instru- 
mentalities through  w'hich  he  shall  render  this  serxice  to  humanity? 
i  )oes  the  ])aiient  or  h]>  f.imih  dictate  to  the  surgeon  what  anesthetics 
or  antiseptics  he  shall  use,  how  he  shall  ])lace  his  ligatures,  what  instru- , 
ments  and  procedures  are  necessary  in  a  ca])ital  o])eration — because, 
forsooth,  these  (juestions  have  all  been  settled  bv  animal  experimen- 
tation ? 

As  was  well  said  in  the  hearings  before  the  Ih-itish  Parliament  on 
the  dogs  ])rotection  bill  (  ha])pil;/  defe:ite<l  the  ])ast  summer):  "This 
bill  is  a  test  case — not  for  the  dog  nor  the  medical  iprofession.  but  for 
the  intelligence  ot  the  I  louse  (,f  ('(»mmons."  And.  again.  "The  passage 
ot  this  bill  must  in\-ol\e  an  unneces>;ar\'  continuation  of  ])ain.  disease, 
and  death  among  men,  women,  and  children."  to  sa\-  nothing  of  dogs, 
'hit  there  is  still  another,  reflex  intluence  of  su'.di  legislation,  which  must 
revert  to  the  detriment  of  the  i)ul)lic  :  if  the  s])irit  ^^\  research  be  thus 
nitldessly  .stided  and  killed.  th(^  intellectual  standajals  of  the  medical 
]>rofe.ssion  must  sutler  and.  consequently,  the  ])ower  and  efhcienc\-  of 
tbe  medical  ] tract itioner  be  im]\aired. 

do  C(nue  more  specifically  to  the  matter  in  ha.nd  :  The  a.rgument 
that  some  airmal  (»ther  than  the  dog  can  be  used  for  exr)ei'imental  pur- 
poses is  wholly  unworthy  of  th(»se  wdio  would  adwnice  it.  If  the  pur- 
]n)se  of  anti\i\isection  legisL-ition  is  the  jtrotection  of  animals,  n.)  class 
distinctions  can  be  admitted,  but  to  be  thoroughlv  consi>tent  these  ad- 
vocates nuist  at  once  cand  forexer  forego  all  animal  foods  and  become 
absolute  vegitarians.  Xay  more,  should  thev  not  at  once  cease  in  anv 
way  to  use  any  of  the  lower  animals  for  their  own  selfish  l)enefit? 

11iis  aside,  howexer,  the  (h^'^  can  not  be  replaced  bv  an\-  other  ani-. 
mal  in  the  research  laboratory  for  certain  kinds  of  exi)erimental  work. 
I'ishes.  frogs,  and  turtles,  bird^  and  poultr\-.  mice.  rats,  guinea  pigs  and 
ral)l)its,  goats,  slieep.  pigs,  cows  and  horses,  monkex^  and  apes,  all 
ha\e  their  uses,  and  are  u^ed  in  experimental  biology  and  medicine,  but 
no  one  ot  these  has  so  manifested  a  desire  for  the  com|)an:onshi])  and 
serxice  oi  man  as  to  live  xvith  him  under  the  same  roof  and  ])artake 
of  the  tood  from  Ins  table.  Similarity  of  environment  and  habit  are 
important  and  determining  factors  in  conijiarative  biologv  ;  moreover. 
axailal)ilitx-.  size,  and  character  of  tissues  must  all  be  taken  into  con- 
sideration in  the  selection  t)f  the  pro])er  animal  for  the  experimental 
]un*j)oses. 

It  is  for  these  reasons  that  the^dog  has  been  an  especial! v  fruitful 
object  of  ex|)erimentation  in  the  study  of  the  functions  and  disorders 
of  the  digestive  system.  Xot  every  surgeon,  such  as  William  Beau- 
mont, has  the  o])portunity  of  making  direct,  exj^erimental  observation 
upon  a  human  object,   such  as   Alexis  St.   Martin;  and  the  difliculties 


98 

cntaikMl  in  lirin-ip.L:  tin-  linni;iii  ^\\h]vci  1m  hcvl  httI  kcri.in^  liini  under 
such  cuntrnl  ;i.  i^  c-ntiai  mr  iwcuvaU'  w>u\[-.  arc  Mii"ticinnl\  ^l.x  i.  .u>. 
Recent  ni\  c-li-atiMns  as  1"  tlic  caii-c-.  natnrr.  an<l  nicthuds  ,,t  preven- 
tion of  diabetes,  rickets  and  discnk'rs  mI  tlu'  ueth  lii\e  keen  made 
|)(.-sil.lc  tkr..u.i:k  c-\].crnn.  ntal  o'.  scrvations  ,,n  the  do.ii-;  an. 1  the 
nvHk-rn  wonder^  ..-'  intestinal  sur.i^ery.  \\itk..ul  ikr  du-  as  a  niedium, 
\\a  iild  ha\e  kcei;  '.ihim  i-sikk\ 

In  the  stiid\  <>i  the  functions  and  disMr<k'rs  of  the  k.cari  and  cu"- 
cukitorv  s\^te!n.  l!a-  doj^'  ha>  keen  in\  aluakle  ;ind  irreplaceakk'.  Save 
for  the  aid  aiT-rdei!  1)\  Mm-  lailhiul  irimd.  and  srr\  itor.  tke  (k).^-.  no 
suri^eon  wonld.  Miitina'  t(»  suture  a  stal)  wound  Mf  t'ne  heart:  and  ni<an>- 
of  our  ko\^,  xore  wounded  on  the  hattk-  fields  "i^.cv  tliere,  haxc  re- 
turned and  r(TM\rred  onK  k\  the  aid.  .  u'  the  do-,  u^-d  ni  the  (k'\-elo|)- 
luent  of  nio.K;rn  \a.scidar  stu-cr\-  audi  the  tccliiu"(!ue  of  hloo(l  transfu- 
sion. \\  a-  thus  Ncr\ice  an^  inoia-  (kmi^erMUs  mt  ks..  cllcctixc.  than  that 
rendere<l  ])\-  the  nnlitars-  do«^>.  smt  through  the  hail  oi  machine  L;un 
fire  to  ferret  >  ut  thf  wi^uidcdi  diMC-^d)o\  in  no  man-  land;  Some 
of  ilir  snr\i\or-  of  the  I'ltlcr  -r^up  ha\f.  with  uni\tr-a]  a]"pro\al  and 
ai)phiusc.  hecn  decorau<l  ""for  d!stiii.i:nis]ie(l  service."  shall  we  de])ri\e 
their  snr\i\or.  <.f   th.e  i  o-^ihihtv  of  similar  distiu.i^ui^hed  scrxicer 

In  the  fc-vcr.d  -carcli  for  sonic  means  of  withsiand'UL^-  th.e  hellish 
llun  assaidts  uit':,  pMi-Mncu-  L!a<.  it  was  ti'ied  ^^'W  mh  the  ^oat  ;  hut  the 
_i,^oat  ])ro\('d  immune,  ai^d  thrrcf^rc  ineffective,  and  ai^ain  tlie  tloL^'  came 
to  th.e  rcsctic  of  man  as  ihe  sari-ificial  tc-t  okjtct.  '.oat-.  ]>astiu"m,i(  in 
fields  >uh!ne!-;^cd  with  jxcsonous  _L;as.  crop]>cd  th.eir  tiM  unc(  •ncenied. 
Men.  -cut  to  a.-'ertain  wlc'-h  wa-  at  fault.  .L:Mal  mt  -^as.  snccumhed. 
The  do^;-  wa-  fo-md  n.  kc  sulticieniK  susceptihle.  a\ail;d>k'.  and  tdtectixe 
in  the  experimental  researches  whidi  rnakled  us  finally  to  otitkun  the 
llim   in  his  dc\iii-li   mctli'.d   of  nu'dcrn    wa.rtare. 

\or  has  the  <^'l:  kern,  alwav^  and  -olelv.  the  sacriticial  \iclim. 
Thron^ii  the  -tud\-  of  tl'c  <]m-  and  its  disca-c>.  hy  e.\a*-tl\  the  same 
method^  and  widi  e\a<-lU  llie  same  niMiixc^.  cxprrinicntal  ]»harmacol- 
()i^\  has  dc\i->ed  and  u-«d  ikc  means  of  (MU'iul;'  tke  do^  ,,f  a  distrrssinL,^ 
and   fatal  distemper. 

.Man\  doLi's  ]i,a\e  ]>rv\]  a.wardcd  mcd.als  for  rescuiu!^  luim.an  kein.^s 
from  drowning'.  ii"t  a  few  ka\e  lost  tkeir  li\es  in  tke  cttort.  and  their 
memor\-  !ia-  keen  pen-eiuatt-d  in  -tone  and  ki-Mn/c  l.e»  Us  ka\e  a  me- 
morial lakoraiorw  ei-fcnd  id  ike  koni.r  and  l;1oi-\  of  tke  doL^x  which 
shall  \ield  their  Ii\(-  in  li'c  re-rue  of  jnamaii  suhj(.-ci>  oi  dropsy,  kcini^s 
(]t(  )\\  ned   in   liieir  ( .wn    iiu'ce-. 

'Ike  [)rok!ems  >,{  ctrdnal  locali/atiou  weia-  s^kcd.  and  tke  opera- 
ti\('  proccflurc-.  wkicli  lia\e  rescued  li'iman  \iciims  mi  krain  traumas 
and  tumors  and  reMore<!  tlicm  to  Icn.i^^th  of  year-  and  functional  activity. 
ha\'e  heen  perfected  ihioui^dt  experimental  w<»rk  on  dole's.  'I  he  anta,L;o- 
nisi]]  hetwecn  tlic  klond  vcrum  Mf  do'jx  and  tke  mi'-rokic  cau-e  ot  tuker- 
culo>i^    ka.s   lead    to   .some    inlere-tiuL;    an<l    kelpful    re-ults    in    tke   fight 
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aizaiu^t  the  -jreat  white  idajjiie.  dlie  deleterious  eflects  of  alcohol  and 
narcotics  upon  the  vital  economy  have  heen  .studied  on  do^s  ;  and,  to- 
dav,  the  experimental,  lakoratory  doi:"  kids  fair  to  rescue  unnumkered 
children  from  the  torments  of  tetany. 

It  is  just  hecaitse  the  doo-  is  the  friend  of  man.  has  li\ed  in  the 
same  environment  and  on  much  the  same  food,  that  it  is  indis])ensakle 
in  the  studies  which  shall  lead  to  the  allexiation  of  many  of  the  ills  to 
which  human  flesh  is  heir. 

If,  as  some  of  our  dogophile  friends  would  seem  to  implv.  we  are 
to  endow  the  doi^-  with  a  .soul  and  higher  as]>irations  for  ser\ice,  while 
we  ])ay  tribute  to  its  eminent  faith  t'ulness  and  ser\  ice  in  the  ])ast.  can 
one  conceive  a  hiiiher  amkition  for  tke  superdoi^-  of  the  future  than 
tlms  to  contiiuie  in  the  faithful  and  nece>sary  service  of  man.  1)\-  stalk- 
ing and  kalking,  tke  grim  monsters  of  di.stress,  disease,  and  deatk  ? 
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d  lie  kenefus  to  ke  oktained  kx  animal  experimentation  in  tke  stu<lv 
of  ner\'ous  and  mental  di.seases  arc  not  at  once  so  ap])arent  as  is  the 
case  in  other  hranche.s  of  medical  practice,  dhe  first  im])ressi{)n  is 
that  the  mental  processes  (d"  animals.  e\en  the  highest,  and  men  are  so 
radicalh'  different  that  nothing  can  ])e  learned  of  the  latter  ky  studying 
tke  former.  .\  few  minutes  serious  cousitleration  will  ser\e.  however. 
to  dispel  this  impression. 

In  the  first  ])lace.  there  is  an  intimate  connection  between  the  cen- 
tral nervous  svstem  and  the  ])rocess  of  thinking.  Just  how  ideas  or 
thoutrhts  are  conceived  or  to  iu<t  wha.t  structures  ]-»ertain  the  mental 
processes,  we  do  not  know.  We  arc-  gradually  coaming  ck^ser  to  the 
localization  of  them,  howex  er.  We  do  know  in  a  general  way  that 
serious  injurv  to.  or  disease  of.  the  ccreluum  results  in  mental  impair- 
ment;  we  know  that  autojisics  of  idiot-  have  shown  their  brains  to  be 
under-  or  mal-develo])ed. 

It  is  well  known  in  neurolog\  tkat  seriou.<.  chronic  nervous  dis- 
order results  in  some  mental  im])airment.  ddie  man  who  has  had  multi- 
ple sclerosis,  or  ])rogressive  muscular  atropkv.  or  syringo-myelia  for 
several  vears  is  very  likely  to  show  defects  of  his  intellectual  powers 
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and  in  some  ca-r-  niMic  acntc  i)>\rlii>iic  symptoms.  I\!T()rts  t(»  correlate 
the  patholi'.i^x  of  ilie  iiervMii-  di-ea-e  witli  tlie  nature  ot  the  mental 
s\ni|'tom>  ha\e  not  1  eeu  \  c  r_\  siieeevM'iil.  lar-ely  l)eeanse  these  eases. 
whicli  are  e. 'n'])arati\  el\  rare  in  the  lir^l  j.laee.  usually  rnn  on  to  a  tatal 
termin.-ition  when  the  ecuiral  iier\on-  >}>lem  lias  heen  eonsideralily 
wa-ted  In  .  Tiier  words,  at  ih.e  anlo]»-v  we  <ee  an  end  re>nh.  wnh  a 
threat  deal  of  de^eneralit 'ii  "f  nervun>  lis->iie. 

l^tTuris  h.a\e  l)eeii  madic  al-o  [n  ihi^i  whiat  c-MnneeliMii.  if  an\-,  exists 
lirtween  le-i-Tis  in  eerlain  oarl-  of  ilu'  i)raiii  in  i:i>ane  i)ers.>ns  an.d  the 
elian-aeter  of  ii;c  >\-:i!].i"iii>  die)-  -how.  halhuanatiMii-  i.f  h.eariin;.  deln- 
sions  of  perMv/utiMii.  and  -^  on.  These  ha\e  l)eei:  futile  f. 'r  apj'roxi- 
mately  the  same  reasons,     'tdie  natnnd  iIuul:   !->.  liu'n.  t.-  aopr.  .aeh  the 
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disea-e  has  ean-di   mankind,   there   is  little   dn-u' 
has  can-ed  more. 

LateK  a  -reat  <leal  of  li.^ht  has  1)een  thn.wn  on  ]M-'»hlem<  "t  human 
])sycliol().Liy  1)\  the  -uidv  of  aiumaN.  es|)eeiall\  ut  dir  m  )nka-\  nahe. 
It  ha-  heen  found  that  eom])arati\e  ]»>\  eholoi:)  ha-  n-  I'laie  in  -/ienee. 
a>  v\ell  a>  eMiiiparatixe  anatomy  and  ])h\ -iolo.irv.  'lIu'  -tud\  !-  oid\  yet 
in  it-  infancy,  hut  it  is  ea-y  t^  -ee  \\]'at  a  tu-M  i;  -peu^  up.  1  he  -tud\- 
of  normal  animals  liaxiui;-  rt-nltrd  iu  ceviaiu  deliuut'  ku.iwled^e  ahout 
their  beha\i<'r  and  em.ai'Ui^.  n  w.^idd  he  po.--i!)l('  to  prndiice  ex|Hn-i- 
meiitally  lesion-  of  certain  j-art-  of  th;e  ceiural  uerMiii-  -\,-teni  and 
determine  what  m<  >  lilicalinii^  of  tht-  mental  reactiMii>  then  occur. 

Aha-adv  work  ha-  heen  d' aie  ui  the  -luJy  "f  nrrxnu-  di-ea-es. 
I"ornierl\  a  -itmI^c  pr. 'duciUL;  ]iarci!}-i.-  of  ouedialf  (•!  the  hody  was 
con.-idered  practically  irrrco\  erahle.  A  certain  amuuut  of  impro\ement 
took  place  in  the  ih--t  -ix  mouih-.  .s.'i} .  after  the  -tri^ke.  and  very  little, 
if  any.  thereafter.  Tlii-  \\a-  aiioui  a-  much  a-  wa-  known  of  the 
subject  when  iu\  e-ti-aior.^  started  in  t-xprriuientin-'  oii  monkeys.  It 
was  i(iund  that  reni"\al  (»f  a  part  of  the  hrain  produced  a  paralysis 
on  the  oppo>ite  side  of  the  hod> .  which  s])ontaneou-l\-  improved  some- 
what; it  was  then  di-co\ere(i  th.at  h>-  mean-  of  reeilucatioiial  exercises 
the  soun«l  half  of  die  hrain  onld  he  made  to  fmiction  for  the  injured 
half  amd  the  ])aral\zed  half  of  the  hody  re-t.-rc'l  t(.  it-  normal  function. 
'rhi>  knowledge  wa-  fou.nd  t<»  he  iucalculahle  henetit  durin<;  tlie  (ireat 
War  when  iniurie-  to  tlie  hrain  ti>-ue  from  projectile-  were  not  at  all 
uncommon. 

In  a'lditiou.  much  valuable  knouliMl-e  about  the  function  of  various 
parts  of  tlie  brain  wa-  obtaincfl  frcin  monke\s.  It  was  found,  for  ex- 
amj)le,  b\  -tinnilatin--  ii  certain  -pot  of  the  brain  in  a  monkey  under  an 
anaesthetic  tliat  th.e  ri:^ht  hand  wouM  twitch,  another  s])ot  the  left  hand, 
and  bo  on.     dh.e  particular  ad\antai;e  of  thi>  know  ledi;e  is  in  localizin^^ 
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cerebral  diseases  such  as  brain  tumors.  These  have  always  presented 
difficult  ])roblems  to  the  i.^eneral  physician  and  even  to  the  neurologist. 
It  is  well  known  that  a  be.i^inning  tumor  in  certain  regions  can  be  easily 
and  safely  removed,  but  becomes  inoperable  if  allowed  to  grow  and 
usually  results  fatally.  Too  much  knowdedge  then  cannot  be  obtained 
about  the  effects  of  pressure  in  different  regions  of  the  brain. 

We  are  beginning  then  to  approach  the  problems  of  nervous  and 
mental  disease  with  more  prospects  of  learning  something  about  this 
obscure  region  than  we  have  ever  had.  On  the  one  hand,  we  have  the 
interpretative  i)yschiatry.  including  psycho-analysis,  whereby  we  seek 
to  analyze  mental  processes  and  find  out  how  they  become  distorted,  and 
on  the  other  hand  we  have  animal  experimentation  whereby  we  may 
imd  out  exactly  wdiat  occurs  in  the  nervous  system  to  produce  the 
physical  signs  of  ])aralysis,  tremors,  convulsions,  etc.,-  and  what  injuries 
to  the  brain,  and  in  what  region,  w  ill  produce  mental  impairment. 
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